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(57)Abstract: 

PROBLEM TO BE SOLVED: To overlap pixel electrodes 
and respective wirings for improving an opening rate and 
to lessen the influence that the capacitances between 
respective wirings and the pixel electrodes exert on 
display. 

SOLUTION: Interlayer insulating films 38 are formed on 
the upper parts of TFTs 24, gate wirings and source 
wirings 23. The pixel electrodes 21 are formed thereon. 
The pixel electrodes 21 are connected to the drain 
electrode 36b of the TFT 24 by connecting electrodes 
25 via contact holes 26 penetrating these interlayer 
insulating films 38. The interlayer insulating films 38 
consist of org. thin films consisting of acrylic 
photosensitive resins, etc., and have the lower dielectric 
constant than the dielectric constant of inorg. thin films 
consisting of silicon nitride, etc. The interlayer insulating 
films 38 are easily formable to a larger film thickness. 
The capacitances between the respective wirings and 
the pixel electrodes 21 are, therefore, decreased. 

Transparent conductive films are used for the connecting electrodes 25 for connecting the 
drain electrodes 36b of the TFTs 24 and pixel electrodes 21. 
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5o §<b(-. TFT2 4. HEi»2 2*5±t/y-^ 

gfi^2 3, 8illi2 5(D±3^SotiPI^SK3 8 
&®ttbtlX\t^Z>o 

[0083] z<Dmm&ffcB:3 8±\zn. mmm,m2i 



(9) 

15 

h*— a>2 6^lt, mwmM2 5-c*6aw 

§l!3 7a' l:i8TFT2 4©K^ylS3 6b 
[0 0 8 4] »±(7)J:pl:*iWil07^f^-7 

[0085] *i\ tfyxmwitewmmi&m&mms 

U^>-mm3 6 b £ft$n + S i 14riftMLTf« 10 

h y * ^sis^s^* ft t mm\^ uttr 5 - 1 &x$ 

[0 0 8 6] ftlC y-^ga«§2 3*5j:lW8M*«iS 2 5 
S:«fil!t5SW#tK3 7a, 3 7a' *5J:tf&JR/i3 
7b, 3 7b' ^^y^«fe^J:5)IB*fiBKbTJff3t 

[0 0 8 7] *<7>±t^ mmmmms 8 1 lx 

J83tett<ar* y yM»J»** tr^a*&twi: 3 m 

t5o CWcJ:0«*Sn^6lJ^^T^Aytt^* 

[0088] -tco«, sobs* 2 1 ktez>mwmmm& 
o mmmmz 1 « % iriifeW3 8£^;< 

[0 0 8 9] Lfc^oT. COJ: 5l-UT#^>HfcT^ 
23^iU ! TFT24^ If*** 2 1 WB8K:JfC^I« 

m<ommtmm3 8t>mf£ztix\,^z><Dx^ «-ia©2 

2, 2 3*5J:lfTFT 2 4I^LTf3RtS2 1 Srt- 

I5^l:> MS2 2, 2 3KfiB^S«J*«:WiMI 
H21 KLTf^^^ y ^-S'a >«r#WBIi"£ 

[0 0 9 0] *fc. eP^«&»H3 8**fig-r-5T^ y/w 

i/y =iv<ojtR«*8) i-it-<T{S< „ ^eojgpj 

mz-fz>^k&x£z><DX\ ?-b&m2 2kmmm > m 
2 1^8^1^^ y-x%m2 3 kmmm,m2 
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^ «£i»2 2, 2 3 kmmmM2 1 k<Dffl<W&'&f£ft 

It* B3fe43j:r5r^*ya«l-io-c^^-=>^«:tf 
5 - ^l-J: t)> 3^^h^/V2 6^f-^Srg 
»Jdi--5r.t*s-e# s BfiR'm&2 1 tgdii3 7 a ' 

T^y/u«JliS:fflv>-5Ci:^J:t), ^eylttttrll^ 

x% jimfeiufts 8 k i,xm^izT* » siozkmnm. m 

I«*»IS:* LX J: D SWftt S C 1: 5 0 Ctf> 
-5 fctt x\t ft < x\ ik^tt \z t ft o c t j&s »imxh 6 0 

[00 9 1] *:|IJ6^ffiX?B^*fi»JK3 8 £ LTfflt^c 
«*tt«IBO«3t^f±. i«8 (iS*3 6 5 nm) . hi® 
(Sf4 0 5 nm) Xt^gjft (fif 4 36 nm) (DUffi 

ttzmft&mm&m^zz.ki>w°&vy>\ ^^ttv 
*-/i><Dtoj:m£&m<'rz>kki>\^ mytm^mm-r 

6*fe«r*/M»^«i«iJi-6 £ £ #X?# 6 0 
[0 0 9 2] £fc. x^w- U — lFa*e>tf>*Bifcfi<£>5£ 
*JMrfl§v v r i bJ:v\ > 

[oo9 3] coipiax, *fe(D*v^era!»»i«* 

££C£asT-£6 0 *£oT, ffiAS^BwHJfcffifl:^ 

[0 0 9 4] gfBJteJSBi3 8 4:. «*coSW»J» 

»M^ai8*tt-C#6»tiBv^s»*uv\ flu A 

JBIRII6IWR3 8 coK/SSr 3 m mt L^^ x 

»*L<, fa 2. 0 /imEJLhj&SJSicfr* LV\ 
[0 0 9 5] ^iblC, TFT240KWyfi36b 

^iu^mffi2 1 tsr^-t-e^jRmte2 5 k Lxmwm 
v^x^i. w co mmmm & &mm iaoxMLxv^/c 



(10) 
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TFT© >«i±l-S««fit«*U t(D±[C 

M^Mm<0^>^^ h*-/^MLTTFTWKl/ 

>r >mm t mmmm t &mm-r zt^o jj&tm v ^ ti 

h^-yvS:^twTFTO±lc:KJt6ii:3&s-Cffc-r. M 
i*5*VN^fc»j*l>fc*S\ Mlttlia'TJIattfHI 

/^ttic-t-a*:***!*^ se>t-TFT±^«3K«s« io 

t , * t UTfi 1 4 k mgg^^S-Cfc 

/h£l>iM XOTFT SrJgfifc-T 6 t »JK««^jBH**"5 

^#^813 7 a ' Idct t>^*tt-CV^^C0T\ PJP#© 

TFT(OK^yiffi3 6bi:, SM»mJR3 7 
a ' Id* 9*«*n^#iD»*0--*<D««-T?*)S#»D 
titl2 5 a i:S:8«tS1i»Jt>aot*5 9, 
ftffl#fc»W»«Bt3 7 a ' td* o^sntv^o 

[oo9 6] $b\zn. *-*&ft2s&2mmmt-f 

Z>Z.b\^£V), y-^R»2 3Sr«/£i-5&JHB3 7 b 

#mJS£3 7 a id* 9«*c»id»«tsix5©"T?. y-*is 

j^2 3<oWJ»Sr^*<T?#6^v^5*J^d s **o 30 

[0097] mmwm 2 ) 2 -m. jhhj& 

[0 0 9 8] £i\ tf #ttTfc.^#**Bt** tT Vjfcfr 
fete* t>7£j£-r£o -€r<0±td^^ h i/'^ h^figbT 

[0 0 9 9] Sfctt. «*ttt?te^*ra»»BI«:«* u 

t£ s 3i;y^^^«L315rJ£L-CJiraJtejRBg3 8 0/^-- 

[0 10 0] «*tt*#S*v^«»«©»fl-i: LT 

*flsWldtt. B#^/£^Atfc»!tf>JSS-924 (2tt 
-^JSS-925 ( 1^^-f^*) 
So cixbo«BBt«fe2 8 Ot:KJi©BJ»ttS:*Lr 



feaw4*y>f5 K»iitm 2, 2-tr* 

BJlCS*. fg2 9^ N fit, 120-281 (199 

1) fclBSS*t-0^6. £fc :ix?)(DtfeS!l^y>f 
[0101] aatffiSr^rsttv^www^fefta 

^te. CF 4> CFsH^SFg^^-rS^^^ 

1. 5/im«±eOtt«©«|in3BJ^*^y^>^i-S» 
Mi£ftIIf±gOFPR-8 0 0) t^IRtkli, ft 

[0102] $ <bK. lt> =*>jtm* 

^^rt^f^v'7f» ^r^*L, :<Dv7^ 

[0 10 3] Ji^ Ufcv-y 3^*S:*i|fflLTi«Jt«r 
fa±irZ>%m*. CF 4 , CF 3 HSfcttSF 6 mt 



19 

[0 10 4] 5l-LTSffliteiaHl3 8Sr?g^Lfc 

[0 10 5] £fc. ^^te^Si3 8 <b LTlg*ttX*^V^ 

[0106] mmmm 3 ) is 3 is. ^m^mmmm 
3^SiiM^f0^^@t-^^6r^x^^ h y 

[0107] *mmmms<oTi?T«<^ h vtxm&L 20 

Xte. TFT2 4(DKKVHi3 6bl^$tl6S 

tix&<5tt*p^sm^2 5 a iz.ztfa'tzmmmttfam 
ii2 7/5\ 1 6 (omu^m&mm e *m \ixn&\m 

6*^ ^fM!3 8&M< h*-/W2 6 aO 

^fi*tft®i2 7ioJ:^mpSS:m^2 5 a (D±m^ 

^^o^m^t-^ £ v ^z>mmmmm.±m^ 30 

tfibtiXl^o 

[0 10 8] $XT<D£??m&&m-tZ>* 

[0109] mm&mm3 8(Dmm&3um\zL 

mMX$te\,^m&XtbZ><DX\ h* — A-2 6 a 

9# h*-/b2 6 a Lfc^t^i. rOjfelillC 

iiga^6^-sxfc^#*D^fi»r^mH2 y&jit/ttAp 

gft(i2 5 a (DS^ttO^JR^^^^V^^ h*- 
^2 6 a a^j&£;ft/r^6<£>X\ Z(D£?temMn±C 

m&(nBm&ti\z£zftmnt)m±i,xi>. mnnwitb 

<Dmytnx&>oX=i> by* h^TMC/ ( fV\ Ctt 

mmi-zv- bmm2 2<o-*&*mmm>mMk u 
mmi-z>?- b$m2 211:3^^ h*-^2 e 50 
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a &Mf&i-Z>Zk\z£ y- hgE»2 2X«LT^ 

yh7^ hco^T^KCr kfcx%z> 0 

[0110] :^)7^r^-7 h y 
TFT24(DK^y|;li36bi:, /V- 
2 6 a ^^^i-5^S®2 5 £ LXaWa>ft®£3 7 
a' &fl2fiJc;LX^£(£>X\ ^y^^ h^-^2 6a|:ft 
*D^S:Jt^j£ LX t> HI P ^(D^T«^ Cfc V \ 

[0 111] LtcfcoX. /WTa»-^V^XIi#*P^ 

s*fftm^2 7xig3feuxv^^^x• ; E:(Da5^x^^s^ga 

^2 6 aCO^Jw^, ■^CO'+fe^JS^fi^a^^^ 

t&mm3 8 ±\zMf&£tiz>mmm,m2 i ^^^^^ h* 

— ,0^2 6 aX^;K5C<t&<. «t*)5^<0^ 0 x, 
[0112] (Utt^ffi 4 ) 0514, *3B W WllJ6»» 

[0 113] *»i407^r>f^ h y 
XII, BBqtfi8UR3 8£^< h*-A-2 6 

#*P**#iiBEjft6CO±«fR^»fiS;SixT*3 5. d^rtv 
h*-vU2 6 b^T»«-»fiRS*X^:aW*W«3 7 

a ' <D±lZL&mmttoM4 1 ^JgfiJSixrt^o 

[0 114] «T<oJ:5fc*J^£*i-So 
[0 115] Sia*6J»IK3 8^«^-r^«flgi:, 3|ip§# 
IIS-C*)5IT04^ ^fcliilT^STa, Al# 

7^2 6 bWHP»a)ft#iaW3V^, =>:x*^h*— 
yi-2 6 bco^PlFR^b. -t^WIISirTttir^lBco*®^ 

fcofc 0 CtiCTlT, *»i4 07^7^-7h 
y^^S«X*li> ^«^«fWM^TaN^ 
A 1 Nte¥<D&m&ik%>m4 1 Sr*^-r-60"t?, ^PJ^ 

[0 116] i©4IWk»l41ll, Jini&lftK3 8 
*«fi8;-r6«J!B^ aW»SK-C&68SKBffi3 7 a ' 

^m^2 1 k*m^mz&m-rz>&m&hz><nx\ aw 

[0117] mm&ms) ^mmmmsxn, mmm 
WL&m^mw<om»*rm^\,^x8Lw-rz> 9 

[0 1 18] *»W^aifi®«ft**ifi«^*5V^Ttts 
JBIWIftlWII*r»fiRi-6 - 1 1- -t t) «"gE«ft^ilimm® t * 

@i«cSri<t^^^^ mm-rzmmm,m<D 



(12) 



9-152625 
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/vKtSCHtt^)^ ttfioEfi*ft<a*WW«:ia 
[0119] iu :(Dt-^-7^mt 

[0 120] ±^J:p(^ y-*EIS 10 

iE^j-r^fc^, y— ^^Mtm^nMt<Dm<D^m(om 

mzttT *<\ z(Dm& t it, c<demx 

t6**»i48^"e, M*«ffi£y-;*Eil6fc<0BB0> 
gtm^^<^^:^ £/c. «stf-*y-;* 20 

[0121] *»M^a.igsiU[ji*^ii^*5v^Ttt, 

£<lx, y — hy>y^s^yt^>^^-^H^ 

toj: p Km&Jj&zm^xh z ^a$x# 5 0 
[0122] ^mmmmscDm^^m^mm^mm 

*jb^xbmm-6 0 

[0123] 0611, 1 HWfc<OW& (H7a) t . *f 

(J»T7>r-^KR<Ei:V^5) (B7b) ^l-o 

t>X, y-^Ei»^ffi*««i:^BB<o«*dSiir*(03Em 40 

[0 12 4] B6lw*5^X, »(*03t«*ISt«:. *lffl 

tt, y-^E»fcBlR««i^Pfl^»*l-fiH"rsiii* 
««OSJE8HKitt:Jt«U TIE* (1) T?Jfe«Sft*. 
[0 12 5] 

^Slt=Csd/ (Csd+Cls+Cs) •••(!) 50 



l, clstt#IBl!i*«^i-6»ao*W»I«*^*5JtS 

[0 12 6] H6d*bW^*J:5^ #*J£^1S5tc:J: 
* 1 HRteoJMMfrfefct, ^ >r KKfcJw J: 
jfel-Jt^X, y— ^E«i:lii»««i:OlB^)#*36SWC 

£1/5-1/10 icfiMt^c t ^-e# 5 c £ asft? 

[0 12 7] k^?>X\ tt&2 6 cmWVGA^T 

0. 6%£l±\Zt£Z>b? F-^^aSMot, 
^fpffildHJaa^ IS 5 c £ &Mo1t 0 -(D^yt&m 

£0. 6%«Tl--T5/c«>{c:tt:. ^§lt£: 1 0%£ATt- 

[0 12 8] ms\^, tti§2 6 cmiDVGA/^/M^ 

^x, mmte&mnwkm*'*? lxi+sltc 
tcTfv^myt&mm «t««*3. 4) ^ufc 0 * 

^gai^^oP0l<7)^--/<-7^^ p «|iS^>^< ni/imli 

H6:fcJ;tfl8 8U:J:*itf. 
«*1 iirnt LXTtm^^O. 6%HT'i:-*"*«:»lw 

[0129] ccoj:?^ W*«««:y-;*E*I-»L 

z> y-x&m<DiB^<nm&&fr&£itz> y-^ 7>f 

ft»i*i»«:liaii*tft, y- h^j/^ffl^-y^- 

[0130] tfc, 1 HKmmm^^x^^wzmm 

■BEWM^rt)» -beiHReB«iiia«ttS(i*^ 
mbtiZo *it* v-^y^i'&.mmm^te^xh. m 

ty-^E»i:oiBro***!+»/h*vM©T?, mm-tz 



» 
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[0131] mmmme) *^»i6tn m&\z 
mm £ ft % mm (ornvk* i h EttfeKEte s * s £ 

[0 13 2] J: 5 fcWitS i i lw J: 

[0133] _b|EE) 6 lr N ^•f^mffi^t^'l® 5 

[0134] (H^ffi? 7 ) **J6»ffi 7 WftHf 

&<d ft_t*s j: t/>sa ^Kfa * ft <&jwj & o * - <t a 5 t? # 
ioi35]B9», *Kw<D$mmm7 <ommmm& 

[0 13 6] 0 9l:J3^T, 7^f^7h vtxMm 

m^c<ommm,m si^hy^ ^jrwhui- ^ftx 30 

^-TSJ:?>lc. hgE3»5 2 ty-^E»5 

tt&ft-ci^o en e><^y— hga«5 2 ^ y-^gEii§ 5 

:/LTl>6 0 £/c„ Cft 6^^" hl^5 2 £ y — ^.gE 
3885 3©««B#fc**V*-C, W»WE5 1 l^lfiRSil* 
*>T y*f-ls?**k ITCOTFT 5 4^tt^ftTl/^ 
6 0 r (OT F T 5 4 h«Sl-fiy- hSe« 5 2 

«>gt£ft. Mil:A^^tl6lfftaoTTFT 
5 4*S|gBSlJ«Six6 0 £fc, TFT54^y^IS 40 
t£tey-*Ki»5 3^«JK$ft, TFT54(Dy-^l 
ffijCr-^fg^A^SftSo ££>l-s TFT54WK 

6«:4hLTW*««5 1 £«J£$ft6t it>ld. 

[0 13 7] Hll OttH9^aiS®JKft«^3S«^*5*t 
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[oi38]Bi oi^v^T, mmn&®L&mtiL6 1± 

(C N |g|9 0^- bSM5 2id^»tSftyty- hS«6 2 
j&SRttfcft* Wl^goty- hlfilRIK6 3#mte> 

16 5aSKtt<bftTl>6o eGD^-^/Mfc^Ji6 5cDf^ 

6 5±-e»WrSttfett»"C, y-*«*16 6 a*S£t/K 
u>f ^m®6 6 b i:i6n + S i <bftTV^6o 

tt, SW*mBi6 7 a «>:&JgJl6 7 b fc3ftSK*te>tfC2 
B«5S<oy — ^BBJIS 3 k4otV\6, M^con 
+ S i JlT*£>6 6 6 b^«ffl5JL(^(L 30] 

M67a' ^Ii67b' fcjWRltfeix, 3W» 
m^6 7 a ' te3£g£ftT. hV-Y yfffi6 6bi:H* 

fc6#»ili5 5 a«wS|jBE$ft-5«ja«ffi5 5 fc/j: 

otV^, ££1-, TFT54, hEi&5 2:fcJ;tf 

y— *K<H5 3; i&iMUEs SGDiigis&rjgoT. 
[013 9] -(ommmmme s±\z^ mmmrns 1 

81R6 7a' (Cj:nFT5 4(OKK>tg6 6b 
£g3K£ftT^£o 

[0 14 0] w±co<t p«c*m6^7^>r^x>r^ 
[0 14 1] *i\ ^7^M^^^SK«M!£6 

l±l-, Ta, Al, Mo, W, C r tjlZXVteZy— 
HH6 2 % SiN x , S i 0 2 , T a 2 0 5 ^ t) ta 6 
^-h«6 3, (i-S i) 6 4. SiN 

x , T a 2 o 5 /^ J; ?) 4 5 f + 6 5 , y-* 

mt^6 6 a*5J:t;K^yHi6 6b^45n + S il 

xnmvm 5 5 ^m^-r^mmmmme 7 a, e 1 a • 

*5j:t/. Ta, Al, MoW, C r ft b* X 19 tH 

6 7b, 6 7b' ^^y^«fe^J:9IH*fiRi«LT0f 

y-^E»5 3Sr*«t-64IK6 7 b, 67b' 
0Mll6 7a, 6 7 a' "efcS I TOi^)2l*3tt 

L/c 0 c^Ml^fi, ^lcy-^g£^5 3£Mf&-fZ>& 

116 7 b, 67b' LTt>, I TO 

Jffil-"j:oT««WtJ:«a*tt'5fc«>iry-- < xBBI«5 3cd 

[0142] $e>i-, *<d±\^ mmmmmQ sat 



(14) 
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[0143] ^OQL cn«bgF«1te^6 8ioJ:^^> 

h*-^5 6^LTs TFT54^K^ >ii 10 
6 b ^^$H-CV^^P^^m^6 7 a ' ■ k&tiiZ 

[oi44] *nvmm i x\*. mmmmme s zmtft 
mm) tja^So 

[oi4 5] *^a«*ttr^ y Asftmmt urn, #j 

S##^e>^6^<— *#y t7h^r;^7^ 20 

3. 4gg, 4 0 0nm-8 00nm«f|Si^(: 
M-f^Si!^ : 9 0%J^±7^#<b*l£ o i#M3 
6 5nm) iDMi^Wt^^<bi; ^ ffiH*MT*Bife 

<DX\ #)2 5 Or- 2 8 OIC^TWIS*^^ ARMS 30 

[0146] ±»<Dawa<&Kv^«#ttawr* y /m» 
Ka5iriftW6 8^«i8^, satins e>fc» 

[0147] z(Dmsmmfme 8<Dm^x.nn. *i\ 

tr>i6#u ^y^-*^, ^^-yg^ r^y 
$tfcVc&<o\m\z— m<nmnv>7* 

SMknm\^bo 40 

[oi4 8] spfe, gHi&gd8S6 8«riB*ttaMr^ y 

ff C<Dj&£\ )|4Jg2 9. 0cp(O7^yv 

«)BS:^fcr>lHl(E»9 0 0-1 1 0 0 r pmTltt 

^p p pffi^r6j-b-r6o IK^T. SfiiftlOOtlwlDi 
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\z.ttl>xffiW.(Os<#— >-lc^oTKft£fr</\ rwy 

y^mtis jinfeiiuK6 sz-mm-rz^^*? h* 

4fr&) <^«Ste0. 1-1. Omol%W*U\ * 
f©IHl35S||L<45, aMOlS#2. 4mol% 

fc*»flre*MH-*i:, S*<B**<0«#K:T*y/u* 
So »*d s o. lmo i%J:9ffiv^ WSm* 

mm^xmv&i,mm^ztt<r>^mmwxnmm<nm 

[0 14 9] £^1^ ^BtKI^J: t)S«^®l-^ofcm^ 

x t> * tr ^ a - * - cr> m^5Sjg ^ ffiitvm w t ? y sum 

f£-rz>z.kfc»fmx&>Z> 0 £fc. ^v*^ h^-^gpco 
[0 15 0] SMfem. ««ttS«7^ y /vfflflBtcftffl-f 

< t? v ^mmni&wik&mZo ^mt^x-ry 

)lBOJ»*«:3iima*L^:«. (nm) Id 

^Ell liC/TLTI/^o Ell 1 ^e>t3^6ct 5t-. 'P'Jx 
tfai83t^»ft4 0 0 nml^^-C, *^*fti?03tt*: 

ofct^, *fiaw«jwfi-toaa*^ 9 o^— tr^n 

[0 15 1] »«o»H»S:tTV\ »«K«fcJ: 

^3 2 0 ortr^P^^rtTPo 
[0 15 2] ^coj:9^. aWlB*tt«J!BS:fflv^sr^: 
twit), ^*coJ: bte^y^isy. h^JBSxm^ 
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mm<Dmmz. ffim&&<D&mkxt o >mft&f<Dx¥i<< 
^-?-<D\B}&mm&m^m&z.b\z£r)^ o. 05 

H mfrb 1 0 11 m&XCD&mk ^ti^Ki? (*^MMm 
7 (Om^\^ 3 /i nu JSIJ¥tfW< ^tl«^:^^/c^^ 
ii^{£TLX*feLX< 6) l^-lw^-t^ - kfr 
X£6 0 10 
[0153] ^f>H, iTO^^/<^^yy^l:J:R 

W&ftteii^T^ !i/«±l-5 0-l 5 0 rimOimm 
Z> 0 C^ill^m^S 1 -Cfc^> I TOBS^j^ff^S 0 nm 

^.±T*fctL^. i t om<Dmwammfab<Dm&<Dm: 

So 20 
10 15 4] Lfc^oX, *IIft7l^t^t), Jf 

<aW*v^fi*^Kia*ll«-*-S C <ta*X£ 5 0 
[0 15 5] £fc. §r>aiKM6 8^ffllJ; O^S-ft 

a*X£> *telF3R&«'>S*Sr£^£6^ - 

5 0 y-^iB«ft5 3tpi*mffi5 icr>ra«sra 

CXV^cy-^E3»5 3 iriU^m^5 l«(Dl^y 
[0 15 6] ££1-, iri/teil6 8lrMt5 

Mii, m^^xm. s^x 

[0157] (Xt&Bffi 8 ) 8 _LlSH*fe 40 

[0158] Tii^iaoxi^, sniewR6 s 
it, hmmme 3 S ft*^«SK6 

me? a, 6 7 a' to £Xf&MJ\£:6 7 b , 67b' 

ffii^. Mm^m^^y (8 6 ow) *tefflLx»*#ia 50 
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M«7tR«4*ttliJ: 5 Ttrj-f-* h y 

BI6 8£<D#ffiU:. «*tf*a«C0Slfiu «ljx.tfITO 

[0159] 5 ic N jent&ttBt6 8&mf&-rz>m 

6 8k*<nTmmt(om<o&m&&fa±^ ^^^^^ 
common it$t4f/M * £ a*x£ 

[0 16 0] &tc, *»WI-*5V^x, AINM6IUI6 8 £ 
^^T»ffii:OFp1(OflB3ff^r6j±«t6*&^UX, SRI 

V\ Ti&m^UX, tft'>!l3^RfcfflV^» 

i/9>*y^y V^J^3®$rfr5c^JtJ:oX. «S 

HB^*«RJC^# 5 SPfe^ I- X o X«BB^^^ - 
[0 16 1] **3 % *>^>^*y^y v^jpjfl, _h^(OJ: 

tJ;v\ «^.tf, «*ttr^y/i^*«iBiw^^3ih 
[0162] (nmteM9) ***«tB9tt. ±e*«6 

^ffi7i^(t5SHtei»K6 8 *-t<&±UififcKS;h,6Bff 

[0 16 3] H9 0Jiielfelfi»lft7iJ:i3V^X. 
§^T^ y/i/«J9BtcJ:6JimiftWH6 8tMLfc«. K 
^-Y^s/^^^eSr^^XKsR^^X^^J:?), fiffl 
«fe^^6 8^)*ffi^5) 10 0-5 0 0 nm^BWt-CR 

^5X-rrcjx^^^S6«!ftS|fc«*ix. RF/^-l. 2 
KW X J3E^8 0 OmT o r r . 0 0 s c c 

m. 117 0^, RFMP^120sec^frt% 

7*y^«»<0»B&K<bS-frs, ci^^t. Si^? 



(16) 

29 

[0 16 4] ^(O^ !ftHU£5 1 k?£Z> I TOJS&* 

fc«&#tt38WT* V /MSfli-bl- 5 0 - 1 5 0 n m^HHiS 
K/iKRU >^«rfToTWSR.mS5 1 

Rjt*aa*rff5 w£t-£?K iU3imfe6 8£. ^<£>TJ1 
K& LT«H#*ftfc«**aWT* y /Mimic J: 6 Jl 

m^iRni6 8 i©*«H4**# < rt-tu KK*Mm#fc 

ofCo ±^ft*HBBW"T»*>6* s * 10 0nmJ:?*V> 10 
»^fctt»*a s #&ixi\ 4fc, SOOnmiHl?^ 

libo#^</^t^X **-blB«4:*S. Jb«B 

[0165] z<d£?\^ mmmmme 8±\zmmmm 
^tesicat tx<t 9 £y£#x'M * & urn-** 6 r. £ 

[oi6 6] *n«i««iwi3v^T, mmimm*tef$rr 

[0167] mmmm 1 0 ) ^m^mmmm 1 0 \z 

5 |-^i- 0 ft*b\ BH&t/BI2i:H«(oailieSr*i-«ffl 

[0168] *jOt*«^r^^-f ^ h y **as«-e 

fit, TFT 2 4 <tpi^mfii2 lt<D^ls?t h <!:, ttfln 
tiHi2 5 a tmmnM2 \k<n^ls* t Vk*. 
tllfft,^^?? 6 a t 2 6 b^UT^oX 40 

ttfi2 5a^ rtL^-C^mfi^^ra«ld. y — * 
RI82 3 fcH£tm*J8V\ IBJ— ^XSt?JgfiKUfe 0 € 
f B ^tl3 8^S:< ^Zsff h*-/V2 6 a&tf2 6 b 
WKfiSffifitt, ttl^ti. K >li 3 6b aw* 

WR^Stl/O^S. 50 
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30 

[0 16 9] *IIJB^ffi(-J:533SSJSS^^e«> 
KT^*i]/SSr*T"rSo **W-eflav^fei^s«IB^6»K3 

7") 4. 5 /im<tl^-C#>5<£>T% 3^^>*-yV2 
6 a*5<fctf 2 6 b0^i5a{^^^T-(7)ffir^SLH^<t5* 
IW^C^) 0 *£oT, 3^^h*-^2 6a^J;(; 

2 6 bSr3fflS!*ft**3S«^HP«fBlc:*fiK"r6i:, ft 

^^««"T*fcS#in**WS2 5aT 

3 y ^ h j^-yw 2 6 b ^a^&Kt 6 t ^ 1 1^, & 
M®12 3 bt^y^^ hsfc — ^2 6 a CDi£€£&^ft L 
Tl^<£>T\ = h* — /V2 5 a&0*2 5 bl-J:6 

g*fftm^2 7$r^D^sm^2 5 a a>e>i:t^aj£&^ 

[0 17 0] *HS£^^T*«C s -C ommo n 

^oV^XftBLfciS, C s-o n~Ga t e^iSTC 

[0171] £Jt_hGD3-H$S7£fS 1 — 10 lC:fcl^Tte. Ill 
J^iP^J: 5fii*Ug^$^#6C<l:^X^6 0 4 

[0172] z<Dfc$imft{kt>mh*iz>m&k lx«, 

otrt, 4/c, gE^S^td^S-r-f^^ y ^-v-a > 

7^ hj6 5 ^C# < te^tiZk (10. 4>fyfOSVGA 
T'l : 3 0 0^1) *^*S||fc»f tjJxSo % 
fi(OBJT*»*tt (An) X-tr/M¥ (d) Xfc$y^7 
-'>3 ^^ffl[S:/hS <-r*££aspN5Bicfco*: 0 

mmmm&*%<te<9^ 10. 

Xte, ^P^^6 5^<—^> Sy<—±> bkK 

oX20Wyh (»3 0%) m*-. ttOlflSStl. 
5{g£JLh£ftofc 0 4fc, 12. HyfXGAXIt 
^ P W 5 5 o/ 0 ^^ 8 o %|^Ii:»S^n^o Ztl 

m. y-*&&kifemm,mk<nmwi&3 nm. ^^t> 



(17) 
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[0 17 3] JilEll*6fl^3, #*D^S 

h^x&wm^^ mm&m,m*K m&-rz>mm<n>f io 

So CCO^^^rlE] 1 2&£X$m 1 3<7)C s - o n -G a 
te^M^II^ltl^c Z<DC s -on 
-Ga t e^i^te. ilM^/c^ft(7)y- hgfii®2 2 <h 

®^m<^2 1 tzmtexmrn-gc s ^^s^x 
wcoir^, mmmm2 1 ns&y- M:^>ll 

[0 17 4] _L|S^lli£^l-l OXte, 

(DOiOiOftv^o— /wir^/V' h^T^lc, ^fc!B£:o — 

6 0 30 
[0 17 5] £ _h|E^3l*6^f& 7 , — « 

«*3 6 5 nm) . «S4 0 5 nm) , 

«f4 3 6 nm) <0*>*>X% tt)8ft(OfilMll (K 
13 6 5 nm) £/8l>6 0 £*Llc<fc»). 3tBa»«FB8*fi 
<t6C^m, HJ6^«7(OtftfeStl*<>iS<. * 

[0 17 6] 

m*m*tz>zk\c£ r>, &&mkmmmmk&*- 40 

^i/^^^^^^^r^. Wp*«:fi|±t5i:*i:«ft 
<og£fa^&£WfajX#S 0 dOgPa«ftj»JK(i#«»^*> 

bKztitb, itmmmmmmm\^-<xi&< , flinty 
«r<s«i-5c:tds-e#So J:ox. y-*g^<b!JiSf® 

[0 17 7] £/c. C<OSIB»j»«fi. TfV^ffim 50 
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32 

B IHM6«BI<o»»"e &>S$fJlii# 5 ^if€!, Lxv^ifpl^^> 

[0 17 8] ^blC TFTCD K l"( l/Mt&kmM&fc 

k&imtz»mnmt*s mmm^wm^m^xm^-r^ 

m&s y~*gmi:2mmmk\^xmmztetf<,-rz>z.k 
tfxz, y-*&m*2mmm^i-z>ky-xmm(Dm 
m*ffi<'zk&x%z> 0 

[0179] $b\^ mmmmmzn< h*- 
c^ict^ ftmti&mui&m&ftxmytzttx^^b 

[0 18 0] £ bid. MHiftl*K*jr< =>^^h*- 

So 

[0181] £e>i^ nanus £ y— ^ga»i:^r 1 /* m 

ffSrl. 5/im (#*b<tt2. 0/im) 

^r, iiiSS=ll^y-^iElftt$:l (imKl-t-/<-?y 

ymtxh, v-*m&kmmwmk<om<o®m*+9t 

So 

[0182] $ _hiE^: ( 1 ) xmztiz>®mtt& 
1 o%siTk-rz>k. y— xmmkm$zm>mk(Dm<D® 

[0 18 3] £e>i-> y-^Eite^b^stts^-^ 

[0 18 4] $biC. #©^m^0^^iE^^ifi^ 
t>©w**fer, ^Hm®H^^^ h^^^lcigE^JU, 



(18) 



9-152625 



33 



34 



[0 18 5] $e>tw. **WtCfflV^fcJt«WfflW^>ffV^ 
© KM ^IBUiiaitftWfcftif* gk»cJ:S«»«:*< 

/&xa> ^y^^. \s*S*YVM. 85Hna#, 
[0 18 6] S bid* ePa1iteJ»KoK5fe*3J:^ttS. 

a*T#£„ 20 
[0 18 7] JinittMI«r«Ai-«tt09»K« 

[0 18 8] $e>K, BP^JtejftK±^MiRSaiWW^fia 

-5 m \zmm y ? ^ * o * co^® &mt-r % r ^ 

tfco^SiwM IT «fc t> 2c3£ftx'M * £HSH-£> C £ & 30 
[0189] $ h tUIfi^ffiOJKff # 5 5 0 n ml^_bT* 

[0 19 0] S&l^tt, «^BBP**InlJi**^ci: 
yh?^ h^^b$^6ri:ft< y ^T-v'a^/hS 

[■B^flHiftRn] 

ih i ] «i^nwi i «>aia®fKss^3s«^*5 
[13 2] Hi^aaffiiKas^iSBiwisit^r^^^y 

ih 4 ] Bia^aasaKfis^asB^jsitsT^^-r^ so 



me] *mw<Dnffimm5, e^mmmm^m^ms 

it <b oH«**i-B|-C«> 5o 
IB 7] (a) tt*XH<03ljttmK5, eoiHRtew 

[H8] *«na)^lR«5(oaiBaittA*»ttB(wj3 

[b 9] *^M<^siii^ffi7bsia®ffia^3gei-*3 

[Bio] Hg^aiBSttfiS^iSB^ftSr^^^ 
^ h y ^SS^C-C #r®HT*;b6o 

[ill] *«Wo||JI6*ll|7oaia5!«A*^36«{c 
Jav^C. T ^ y ^«»^ai83t^»S (nm) tC^H"* 

[8l2]Cs-on-Gat e ^5£(K>ttA*»KB^ 

«**^-i-[siBia-c*)*o 

[mi 4] *&w<omMMm 1 o coSiasffiss^B 
6 r ^ x >r h y * * mwico i ni^gp^to^ 

[Hi 5] (hi 4<Dmmmm&m7Fmmz}ortZT*T 

bV ?*&m<DD-D' BrffiBlt*»>So 
[HI 6] T^^^^hy^^SfiSr«x.fe«3fcO« 

fi*^3gB^>«lfiK*^lHlKBI-e*) 5o 
[Hi 7] ^ottAS^JSBIwjaJtSr^T 1 ^^ h 
y ^ ^1«(DT F T^^iiT*fc6o 

2i, si mmmfe 

2 2, 5 2 hifii® 

23, 53 y-^mu 

2 4,5 4 TFT 

25,55 mmmm 

26, 26a, 26b, 56 n^^^h^— /V^ 

31.61 awte)atts« 

32.62 hm<§i 

3 6a, 66a y-^iS 
3 6 b , 6 6 b KM 

37a, 37a', 67a, 67a' SW*«Bt 
37b, 37b' , 67b, 6 7b' &mm 
3 8, 6 8 antfettfR 

4i mt^^>m 
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[B6] 



[B7] 



4.00% 




1H 



JUUl UW ihs*»* 



[H9] 



[Hi 0] 




67b 66* 64 / 65 66b 




[Hill 



100.0 



50.0 



380.0 



580.0 
»fl (nm) 



1 2] 



NXXVsI - 




EE5SS- 



24 N 22 



1 



.21 



7BQ.0 
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[HIl 3] 



imi 4] 



[Ell 6] 



2€b- 



23- 



,23 
_22 



25o 



.21 



.25 



3— 



22 




SSSS3- 



ESSSS- 



1 2. H 3 



Vccm jj J^\ 



3 



1 

Vcom 



Vcom 



II 5] 



23a. 





i r~ — ■ 








MM 







.42 

43 
44 

45 



.38 
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1 7] 
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^:BR^^:BEr|TP5fffif^ESJfel»r22#22^- > 
(72)3BW# #UJ 

(72)38W# ^ gift 



(72) »W* UJ* W% 

^B5^^:BKmi55Iflg»Eft?l!lBr22#22-f- -> 

(72)*W# 

(72)*W# M 1** 

^:BK/l?>cl55mHflSSeS«lHr22#22€- v- 

<72)*w# mm tstt 

*§W*HniTW«i»K«»"re2#22* -> 



I 



&ffl¥9- 1 5 2 6 2 5 (MjE) 



I«ff 0] (1 9 9 9) 8^60 



[^BH#*1 tem^S — l 5 2 6 2 5 
[4*H1B] ¥ric-9^ (1 9 9 7) 6^100 

^HIWffM**9— 1 5 2 7 
[tHffi#^l 117 7 9 

G02F 1/136 500 
[FI] 
G02F 1/136 500 

1^4^ 12 0 

[4MM*jE 1 ] 

«oa»a«Ax»3SB. 

•?*>£«#* i^p>3w5 -few^ix^^iEtt^aias^ 
SBJwRJtP>tiTt^»*«Uc:lE«waiH®»fi^3fi 



So 

Ml** 7] SlS-tir, S^^^s/fy^^ 

U «ftttlgMSI» g>-btt^. aMS^Rv^JaJK^fig 
-*-£<h#tc:, PEJBWiaiMiKrJK h^-/v^ 

b 6 i® *««5r»fiR;i- 

im&m 8 j mwzmmm.mnmm* son mSA±\^M 
*t-&Bi**7 ^E«^ajaa!***»se«o»a* 

9 ] mmm memm t ux«**w»*» <b * 

[IS^JllO] ffreffttURfr. *<z>*A*'0. l^fc 
1. Omo 1 %<K>7- Vy *=f->^T-s*— ^At Knt* 

[^K«5E2l 

[MjE»*9S«] 0 0 16 
[0 0 16] 



I 



(2) 



9- 1 5 2 6 2 5 (JgjE) 



mmi*. y-^mmt. v-xnmt. v-hmmty 

J: o T_hia S ^^if^ $ 6o 
[^**IE3] 

IffijEtt&mB*] 0 0 2 0 
[*BiE2f2fc] ^JE 
[ffilEF^] 

[0020] mfia iu^m^ £ iff fa k > £ &mm-r 5 

l^«IE4] 



[ffiaE#t^3SB£] 0 0 2 2 
[*IEf*I??] 

[0 0 2 2] *^B^(OSiH}^f 0 «^eo®i^& 

lc^^nfcy-^gE«a^SV>i^M-r^ J: 5K?£ric 
flP^figEiife <T»jfrT ^>Ig^ ^>f^fy^ BE 

5 0 



[ftttJB] WlO^8^40 
[*«»iE 1 ] 
[«jE»**S*] l^*W* 

[«jErtS$] 

[#«*] mmm 

immu y- heist, y-xnmt. y-hgE 

«g ,ir y-*gEi$ t O#£ffl<0ififf KKtt <btb/c^>f $/ ^ 

©±ttU:. gWg^jgv^ jfe^ ^e>ft5BHitfe^^ 
[MM 2] ^»IB<6IKBttt«3Ktt>ftl*«"efc6Ht 



[MM 3] itft1Sg»W;«£. ffifCy-^EOfeJ:t5 
ffiiay- h&mcD? V>ft< fct>ivfMt*»fc*s, BBtMB 

/imaJbaftox«;*t<bix-cv^MM^ia«c 

[MM 4] fflJBgBjfeMMgMgj! 1 ■ 5 it mfilJ: 

[MM 5 ] «rc«iK««tf a <b ft 5 M 
[MM 6] aSBMag ^aan 3 s 

Wo 

[MM 7] g«±Ki, tttt<P*>f y±>^m±^Z. 
Kilfe»Bga:^^-^^^UXBWlft»Bi«:?gfig^-6 



(3) 



ftM¥9- 1 5 2 6 2 5 Of§ IE) 



[«*«8l WfllSliJ^m^Ofli^:^ 5 0 n mail:j 

1 . Omo 1 %^)7 h^f^/y^^h KPt^ 
[0 0 0 1] 

* u tr>5 3 ^gft ir'of^ lef ijffl £ *u 

TK^^^tLXSIilh^y^^ (ETFTFTi:^ 

[0 0 0 2] 

[«*<D«E«] IB 1 6 T^f^Thy^^Mt 
[0 0 0 3] 121 1 6 {Cjo^T. ^(DTfr^Zf-r bV ? 
6TFT2^g$tltW^nt^6 0 ^<DTFT2 
otTFT2^itW$n5o TFT2COy — 

5lwRrt6nTV^6. Sfclw, TFT2^)KW>'tffi 

[ooo4] iai 7\*&x<ofc&m7Fmw\z&rtz>T* 

[00 0 5] EI 1 7 tcUo^T, 1 1 ± 



tbTv^e 0 is bK*<D±\zn#- hiii 2 tas-t-a 

i^K^^iHl 6 bi:/j:6n + S.ii«^T 
-^n + S iiX^Sy^tSl 6 ail. 

mi e<p y-x& M4ktez>&mmi 7 

*U ffc^n+S i IXfcS K^yiSi 6 bJilC 

i*, KKyiSi 6 b iriu^m® i fcSr««-rs&« 

2, hiEi©3ioJ:T^y-^iai®4±^^So-CgP«1 

[ooo6] ^(ommf&mm i 8 co_hic« % mrnmm i 

tfiftRl 8*K< = h*-;H 9Sr^LX, TF 

T20 KK^«S1 6 b i:WtL^II I7b^rg 
^$nxv^o 
[0 0 0 7] rcoj;5{-s y— hgfii&3:k5J;t*y-;*gE 

tint, mmmmi ktezmwmmmt<Dm\zmmmm 

mi 8tmf&£tlX\,^(nX\ #-g£i&3, 4I^LTI 
5 «^-tfWBBBB 58-172685 

w^stt-cistK cniaoxM^t^rip$* 

[00 0 8] ±1BBraJtfej»K 1 8 £ Ltii, Mit 

-yy^y (siN) /^^iai^cvD^ffl^xl 

JI500 nm^JKl-fl^LT^fCo 
[0 0 0 9] 

mrnmm i s±\^mmmmmx^^s i n x , s i o 2 . 

T a O x *^CVDS*rd^^S/^ffilrJ: 9*ttU 

[ooio] iktc mm%*^mt~tz>ti#>\^})^ % 



[0 0 1 1 ] ±1E«*<o»fi*^36«<oj; 5 ic. 

PHitS l * t-/< - 7 y 1 6 c i , 

»b-> y =i >mt£ wmmmtettmrn^tf s t m < . c 

<^M^»*<O4fJl0^#<ttt), OT^) (1) , (2) 

[0012] (i) y— *gausu tmmmtei t&*— 
[0013] z.<D±?te>r-xgm4 tmmnmi t<n 

Wx.tf«F«¥6 - 2 3 0 4 2 2 1 y- 

(c»uxw:#a-e*ofej&s, a«-(oy- 

w&m*. «*tf r, g, Bt3f»i 

[0014] ( 2 ) 1 t . *:<Dmm*mW}irz> 

<g\ y-hBSj»3^1i^S111 i:OlBO***s** 
[0 0 15] *»9§li* _blE«6*(OPpl)HS:j»«fci-6t^) 



4^^^9- 1 5 2 6 2 5 (JfftlE) 

[0016] 

^n^y- hm®^ isy-^BE3»^j«stbfcy-^ 
*Sfi»<aJi9l5lw* a wg^iK v ^ HfettBI a> h <e 5 JlBMfeitt 
TfetK ^ <o c £ lc J; o x ±is e « * S 5S/* * * t£o 

[0017] ggiaB rxmmmte&Mt&s^z&z s * 
[0018] jfljEiBiMM^ mriay-^ga^ctt/M 

lay- hffii»o5 ttv^fft^i^ SEj^*S* 

V\ 

[0019] SfflESPfljtej»lB0Ke35S 1 . 5 /1 mWlt 

[0020] ffiia»«««^aw*«tt»^e>ft5od5 

[00 2 1] SWB«»JB^BJjip$ns«JE«:fiM*i-6fc 
[0022] ^gW^aiaM«K**^36«w»jg*ife 
-^«ffilc:*3tt*^y-^Ki»*Ei/Mc XSi-S J: 5 

- hBEj»*3j:t5y--xEj»o5 fctv^fJt^i 



(5) 



#HS¥9- 1 5 2 6 2 5 (WE) 



[0 0 2 3] Jft1BBr3R«aiO|RJ¥S: 5 0 n m^±l-^i* 

[0024] ggjagrajfeg^ L-ci«3tett«aB^e>ft& 

[0 0 2 5]«HBllit, tO«iS0. 
Omo 1 %07 h^W^-^t KotW 

[0 0 2 6] £rFK. *»W^ffl*KMi-So 

[0 0 2 7]*^C*J^m Myfy^ ¥ 

*u *©±fcB*«*PRl*&ft'C. JinttHR*jr< 
= h ^-^^r^ L J: "9 T F T K u 

±<#e>*t*^-C. BW**< ^6 soffit fco 

[oo28] z.<nmmmmmn. mw&r t y ^mm 

So 

[0 0 2 9] £<bK x K5&mffi£#gEi»£:£r 1 */mJ£JUi 

<TtAv\ o*8. JWX»*dsa<Xtlir*«fii:# 
fiEj»^S/^ o T V \H . ffifc o fc€-gEi& \Z «fc o T3t »tL 

[00 3 0] S e>tr, grate»KcOjKi?S: 1 . 5 /i m£JL 
[0 0 3 1 ] T F T^) K ^li ^ I^lg ^ ^rgi 



[oo3 2] £<b<^ mmmmm&n< = h*- 

Rtf-feti/Ti^i:* »*0|E|pja*tlwJ:S3t»HxdSBHP 
[0 0 3 3] SJbt-, ^W^JtKWIKgoffi^ieWfe 

^ Mc££^*-V^j£xg, xyfy^ u>?x h 
[00 3 4] bl-, mmmm&mmfr 50n mJWJbT* 

[oo3 5] *3BM(c^v^T«t. mmmmtG- 

SMt <oW^*S5:«tXv>fc^-v ? vS:«i< i~c tX\ 
■i*m«* s *#<*5. «^BBP*#faJiLT*;tf>g§6 

[0 0 3 6] 

[0 0 3 7] (Hlft^ffi 1 ) El 1 tt. #«WCD£gJtoglR 
[0 0 3 8] Ell l-*5V>T, Tt'Tjzf^yy 

^ttTt^o wttibcoy- hSEi^2 2 i: y-*SEi&2 3 

\x*:<n-utmnw& 2 l^HW^-/^^^^ 
ltv^o *fc, hBEi^2 2 £y~;*gai$ 

2 3^sffl5>tc*5v^. ij^m^2 1 ^mm&ti&x 

4 y^lspm+t LTOTFT2 4Wte)ilT^6o 
4(£>y- hSffi«-«y- hgfii^2 2^^ 



(6) 



^m^9- 1 5 2 6 2 5 (*tlE) 



^iEftM^^tt^c TFT2 4(Oy-7iiM 

y-*gE$*2 3dMgM£ft, TFT2 4(7)y-^l«il: 
^-^ff^A^l^n^o £<b^ N TFT240KM 

5 £^ ut#*d^s^— jmmmx'h zmm&mm 2 
z>mmmttfamm2 7&&mm mi e<De) \zm 

[0 0 3 9] El 2 fig) 1 

[0 0 4 0] IH2(r^V^, 3 1 Jtl^ 

micD^-hg£i9 2 2t^j^^nycy- ^mms 2tm 

*3j:t>^»f*:g 3 4 £>— S54:llt\ ^-r ■*/!'««■ 3 5 

^m^3 6 b ttehn+s \mt>wtfthnx\i^z> 0 — # 

Wn + S i i"Cfc6y-^*S3 6 a 0«»±l:«:, S 

9i#«ffii3 7 c t&jgui3 7 b k&wtrthixx2mmm 

oy-^IES2 3t^oTV^o ^fc, ffc£<£>n + S i 

ix*fc 6 km >s^3 6 b(D^±\^n. mwmmM 
3 7 a' t&mm 3 7b' 39i««nt 3 

Jtjp^sm<i2 5 a \zmf$t£thz>tgm , mm2 5 ^^tv> 

60 tft2 4 X hia^2 2ioJ:t/y-^ 

gE/®2 3, «!R«Hi2 5<Z5JiiBSr«or«MJ»»M3 8 

[0 0 4 1] C05JBM«»B13 8 J:ldfl, PilSt ®® 2 1 
fc**3SW«WlldS|9!»tC>ix. IR%iii3 8 =* 
h*^2 6^U, 8Mft%&2 5T*fc^ 
#mi^ 37a' |C £ 9 T F T 2 4 <D K M V®jl 3 6b 

[oo42] ^±<oxb \^mm^m 107^^-7 

[0043] *-*\ *^^a«tt^^»M3ie»tt»K3 
i±k, ^-hi«3 2 s y-ne»«3 3, ¥##Ji 

34, ft^«Sl3 5, y-^flS3 6afcJ:tfK 
^y|ffi3 6bift6n + S iliKgMIltM 

h y * *3«<aa*#fefc u-ctf p c <b a*x# 

[0 0 44] y-^BI»2 3*5j:tf»«WB2 5 

Sr«^i-SaMat«JK3 7a, 37a' fc> Jztf&jgjf 3 
7 b, 3 7 b' ^^y^jfel^J; !9MS^MbT0fS 



[0045] tsbit. t<D±[z^ mmmmms s t ux 

[0 0 4 6] iii*m«i2 l £ft6aW3JSBI* 

0HBMM12 lte, BfH&J&Bi3 8 4rS<=»>** 
~yi-2 6^:^LX> TFT 2 4W KWyl(i3 6 b i 
M^T^Sl^f 3 7a' fc«a*S*t5Ci:fc: 
#<5 0 ceo J: ^ lat, ^HJS^ffilOT^xw ^ h 
y * *«R«r9Hfi-r S r ids-e$ * Q 
[0 0 4 7] CCOJ: 5l-LX#e>tlfcT^ 

T>f ^ ^ hgE«&2 2, y-*gE*fc 

2 3*5j;tfTFT 2 4 ks mmMfe 2 l £ cQPfllcJ^i Nffi 
I^IFp»i3 8j5S*J*SixTV*6.*rc\ 3-gEi®2 
2, 2 3*5<fctfTFT 2 4 IC^LXiUiSiSS 2 1 
a*- 7 -x ^$^r6 C k a*X# 6 £ fck*r<7>«ffi«:¥*& 

* £8E £ » W m I wtt* £ ^ffi $ AX 

s <& <t 3-gEijs 22, 23 \zmm-t^m^mmm 

ZktfXZZ> 0 

[0 0 4 8] JBMJte«iBt3 8Sr«fla-rsr^y^ 

J¥Ki-5C<^X#S<7}X\ ^~ hgEI9 2 2 i:®^®^ 
2 l i:(7)f B 1co^fi^J:t/. y-^gE«§2 3 <tilf^mfii2 
1 toPfl^*SriS:<i-6ri:ds-c#x«F«»dSiE<* 
19 . #gEI§ 2 2, 2 3 t MF^m^ 21k ^F^O^fi^c^ 

t> Z-k^XV , ^l/??h*—/l<26<D7 L —s< : m&&& 

mz-rzzt&xt. mmmm2 1 trnt^mms 7 a 3 
k <D&fgt&&m~'rz> ~ k fcxz 60 s e>Jw. «3ttt<o 

xmm*Mf&xzz><DX\ %tvmk\<^mm<r>mm&® 

ist)^-efc5ox% *stt^^t?*r*ij^fcSo cc 

T% SF B 1Jte»K3 8 k LTffll*T^!)/l/*«IIBfl, ^ 
®S3t^3SSrlfiLXJ:!9SM^^Ctd5X#5o 

6 fditxfi^ < x. <b*wic tff 5 - £ # prtB-cfc*. 



(7) 



www 9- 1 52625 mm 



[0 0 4 9] *IHfe»ffiTSBBJteaBt3 8 t ITl^t 

ffiytv£ffimv>&mzn. im «S3 6 5nm) . urn 

(8S4 0 5nm) RXfigB «l4 3 6 nm) <DM& 
[0 ; 0 5 0] £fc. m^v-v-U- -Ffrb<DM$i-g:<Dm 

?\-m&m\<^xh£\<\ 

[0 0 5 1] ^(DX b CUT, ^fe^^l/>gP^^K^ 

[0052] £7c, mm&mm3 8&. ^(ommmm 
mtit-<xm<. %Liirri<nmts\^wtf&irz><nx\ mmm 

3l*fc#JXte. Jif^*&lil8l3 8 <DHHff£ 3 *z m£ Lfc^. 
[0 0 5 3] £^1-, TFT24^KM>ig36b 

^pj^mn2 i £&8Hft-r*8aft««2 5 * uxs^# 

T F K K ^t«±l:»«l«*«« ^tD±t^ 

era«6j»)Ko=i>^^ h^-/^MUTFT(DKi/ 
>mm t mmm>m t *m$tt zt^? jj&&m\< > h ti 

rfi]±$^:Sfc«)icTFTS:/J^bUn:4B^tc:, =*>-*^ 

/wr-stmw&zxfT?*^* y hi*****-*-* 
t, rnwimme)*:* s^lthh^ ma«**«tfc 



i©r^7^^M;^^Sfim «Jtt«« 2 5 #38 
PJ#S;^3 7a , K±0«faSftXt^<BX\ BHr*<d 

X, TFTOKM^tS3 6 b j2£91tgQ;fR3 7 

[00 54] y-^Ei6»2 3Sr2Jl«igi:-r 

y-^ga«S2 3 3r«j*-r*&JR/l3 7 b 
o-SlllJ:ia)X»i s ilbofci:tXt)x iTOftifoaw 

[0055] (mmmm 2 > 2 -cwu «n% 

60 

[0 0 5 6] £1\ **tt-CiV^«fe5»MSr^tr^»^j 

13 SZWrn-tZ^y** h*-/W2 6S:«fiKt5^* 
t-SB8Hfei»B[3 8^^-^^SrfT5o 
[0 0 5 7] «3tettrCfci^«M«&«JB U 

[oo5 8] &ft&&&zte^mmmm<Dtt&k it 

#60 AttWfctt. 0**«=fiHtt«OJSS-924 (2* 
*^:/) ^JSS-925 (ltt^^r^) S:«v^Cl:^-e# 
So ztib<ommi>WLte2 8 o^JKDiBSRttSr^rbX 

fesp^^^y-r ^ h-mmt bx** y 2, 2-t^ 

0«ft^. |2 9t, JBl*. *20-2 8M (199 

1) Ci^$nxt^ 0 *ti. ztib<nm&mwtf}) «( 



(8) 



1 5 2 6 2 5 flfcjE) 



[0 0 5 9] «*ttS:*S*V^«l«-»^e>*6 
CF 4 , C F 3 H^S F 6 «S:^tt53: y f y 

bk^xmrn-tz?* h h 1 1 tJc#Miwi»**6 

1. 5 Mm^iggOliaieglBSrxyf y^fs* 

mt£<Dx\ ttw&&<D^y^ymm\z+&*m (mm 

[0 0 6 0] ftil^^&^LT, v-y^^Tc^^: 

hu^ hS^fffiio^y^yT'y y^9J (#J;tf*> 

y ^y#\m*wtnzf7x^&m'tz>zLk\z.£^x. 
v vm<o^y*5->tr : m&*:'\^<-rz>^kti*x% 

naot, mt^v ^^mkte*>. 7*h^ hi 
<o(sast LT«te-r* a* o ->y 

[0 0 6 1] ±^Lfc^y 3^7C|R^J^LT51«H:^ 
[0 0 6 2] 5^bTBPflit6j»IK3 8S:MLfc 

tz=t4-7^ v v txmmzte^xhs ±mmmmmi 
<o7?T-{y-?by?x&mkmm\^ hp^os^s 

[0 0 6 3] lf B WW3 8iLXi«X^^ 

6 0 xox. v t -bmm2 2kmmmm2i k<om<o® 

S*5j:tfy-*fii»2 3 <bli^m^2 1 ir(DF«lo^S: 
[0 0 6 4] (IWi3) 0311 #3§WO||J6^<i 

3 (&sia§s»s«*3£Bi-*5tt er^f^yvhy^^ 
i ©^gp^^m^^r^-r^ffiiii'efo 9 . 134*213 



StgOB-B' WffiBl^fcSo I3l*5<fctf(3 2£ 

©km***-*-*. 

[0 0 6 5] #H»«163©7^f^^ h y ^*St£ 
"Ctt, T F T 2 4 ^) K U>f yfi 3 6 b l^jRJIiSS 

mxnbz>mmmwm2 5 a i^ifij-rs^sp^s^rpjm 
127^ 1 16 (nmmm&msHfk 6 £rii c-c *rrnjs 

6^, JiRg^)ftIK3 8^m< h*-/V-2 6 a CO 

®m%tfamm2 7^xxfmmmmm2 5 a ojbg&ic^ 

mft&<o&j&mxm&£tix^zmm&mm±t®\zm 
rtbtix\,^z 0 

[0 0 6 6] «T^J:5 4*iJ^CSr*ri-6o 

[00 6 7] Sm«lRJK3 8 3 » m\Z. 

-TZks m&^'Wm^Xlb&A. Sym^Jtftltt) 
&MX% te\<^m&X&>Z>(DX\ b^—;V2 6 a 

h*-/u2 6 a C03tatHc 

mmms<oT?T*7'* bv ?*mmxt*. mm&^ 

MtS2 s a <Dmyt&<D&mm±mz=* * b*- 
t\<>2 6 a tm&%*ix\i^z><nx, z<D£?temmn£.c 

<D&mmxh s#*o*aiEj» -LffliwKit &*i/ci^ * ^ % 
mmTz?-b&m2 2<D-n$:mmmmMk\. 

tt. iffit^y- hSE^2 2_tlC=i>'^^ h^-yW2 6 
a hSS#2 2T*iK*LT=i 

[0 0 6 8] ^fc. r©7^r^^h^^Sfitt, 
TFT24^KK>l(i36b<i:s ^^^h*— /V- 
2 6a j:«:«tt-t-6tfMK««2 5 k 1X8^^113 7 
a* ^^LXV^5C0X^ ^y^^ h^— /P2 6 a £ft 

[00 6 9] L/c^oTs ^—/i-Tai-^^Tfi#AD^ 
S»[^mil2 7r-iS^LTV^6^X^c^)^R5^-e^alOgE 

<, ^fri>mbfr\^ffif&-fz>^kfcx£x, mm 
mm 3 8±izMf$,£tiz>mmmm2 i^=iy^^h* 

[0070] (ntfe^ffi4) H5ii, *x^(ommmm 



4 (ommsi^&m^mm^^ sr^f^^h^^ 

[oo7i] ^%mwmA(DT^^^^^ bvtxmm 
x\t, mmmmwks s*n< h*->P2 e \>» 

h*-^2 6 b(DTmzMf&£fttiMwmmm3 7 

[0 0 7 2] Ctti-J:^. EXT<D£?tj:mM.%m'tZ>o 

[0073] 6^M3 8^Mt5w^ mwm 
a i Nfc^<0&«»b*H4 i irMt5ot\ mm& 

[00 74U <a&JS^bfeB 4 1 fi, BBQlftWR 3 8 
^Mt6WI^, 38 W»«HTC 3 7 a ' 

fchtfv>fixS:fflv^t)J;v* SSMM3 7a' i:I 

[0075] mmmm 5 ) ^hje^is 5 -ei*. Sias 

[0 0 7 6] *l6Wa5ajaS!*KA«^jeflajc:*3V^-Ctt. 
■Jf^HttPSixftv^^a^SAK c o J: 5 jc®^ 

tut. muttzmmmmv 

[0 0 7 7] ffiU :©*-/<-5j;^||J, URIOIH 

;ttf l. 0ixm8rtK±lciR«S*iac:i:*sa*Uv\ 
[0078] ±3**>J:5U:* y-*Ki»£Iifi!i®®t£ 

tlf*m«fc^R|<oS4lwjBHLT^i3^ 



(9) ^i¥9- 1 5 2 6 2 5 (ffijE) 

Bim<Dm&<D&tmte^x\<^z>tctb, igf§r<Dfem&&'j> 

t£<. ®m<D&m&**>^^£ltZ>Zk&X%tj:\,^z 

[00 7 9] *5IM^Sj@®ffiS^3SBt-*5V>T«. 
BPa*&^^#«»^^<C60^1t«m*^/h* < . 

[008 0] 5 038ifiS«fi3?^B<E>IBSj 

&m\<^xmm-rz> 9 

l 0 0 8 1 ] m 6 1 H^fc^i^ (B 7 a ) k „ X 

(KT^-^KJBaE^i^) (H7b) irico 

i^t, y-^g£3»^iil9R««t^P^^^S^[ij|j|o5ES 

[0 0 8 2] |g6lc*5^T. NM«>X**1K^M:. +m 

«*3 3%XtbZ>m<D? is — l/&M7jk£-&tc 

[0 0 8 3] 

Sfilt=Csd/ / (Csd4-Cls+Cs) • • • (1) 
U cls«#iii**«*i-S«ft<o*IHBI*^*3*t'5 

[0 0 8 4] B6d^Wi>/iJ:5^ *SIJ6»ffi5twJ: 
5 1 H56WBi*ft«:, 7 ^ - — /V KR«Slw i 

^i/5~i/i o \^i&m~rz> ^ t frxz z^ktm 
k -m&<om^ktmm^x.%f&m&*^ 

[0 0 8 5] k^Z>X\ ^2 6cmWVGA^t 



£0. 6%£kTlz-rztctf>\aL SSJt^rl 0%6TFt- 
[0 0 8 6] |218tC *hft2 6 cmWVGA/^;H:^ 

fcr^y/w*«3ttt*» (Jt»«*3. 4) * 
ceo*:*, ^nx^s^irr^s lu^s^^y- 

«Srl /imt UTSS«*H«:0. 6 %£TF 
[0 0 8 7] ^^>J;5«w. W*««S:y-^E»lc»U 

6 y-^Ej»c^««-^«ttS:Rtes*s y-^^-r >-r 

[0 0 8 8] ^fc, lHKteK»tw*5W^«*iRilc:|»« 

»fc*i<5 0 y-^7>f >R<EK»^*5t^rt, i© 
mmmt y - * t <d m<D®m&+&'\- z t 

[008 9] (Hffiflg ffi 6 ) 6TU SfcS. Id 

»i^K«twHiJpSix6«-&«:y--^««-o«tto 

[0090] z.<D£?{zmz\mm&m®i-z>z.k\z£ 
[0091] ±ieh 6 \^ ttfammzmm svx&mm 

[0092] mmmm 7 ) * n*6^f§ 7 12. ^t&^nr 



«M&I¥9-1 5 2 6 2 5 (»jE) 

[0093] B9tt, **W^SHB*«7^aiBffi«A 
[0 0 9 4] B9ld*5V^C. T#=r<< b V 

ici*. m&vmmmms 1 ^-^ h y t^m^m-thtix 

*5tK ^n?>Oiii*««5"lo«BBS:iit). SlVMCiKSE 
Jfr*-*J:5^ #y— hE«5 2 t y-J*6Uft5 3#R 
it<b;MTl>6o CH^Coy- hBE^5 2 t y-*ffiig|5 

/LTt^c £fc, Cft<b<E>y— hl^5 2 £ y-^gE 

*4 yV-Zstrm^k UTCOTFT 5 4'^Kit?>HTV> 
60 dOTFT 5 4©y- h«fii(C|iy- hEi»5 2*5 

5 4^B|||fMlp$n%« ^fc. TFT54Wy^lS 
Idtty — *E*|5 3dSffiR3*U TFT540y-Xf 
SH^-^fg^SA^^n^o £btd s TFT5 40K 

6$:^LTiljmm<15 1 ki£M£tiZ>kki>\^ mWtm 

xfrzmm&*tfam]m5 7 ^mmM\zmm^tix^ 
[0095] mio urn 9 (DmffiMWiihm^mw^teft 

[0 0 9 6] HI 1 0 tr*3V>T, 293«&»tt£«6 1 _b 

ir. 09^- bsms 2[zmffi£titt?- bmm6 2 

^KJte>ix, *r<n±&m^xy- h«M6 3dSKWfe 

*8»*5J:t/*»#Ji6 40-ffl5Srfiv\ ^^^^«»s 

6 5±-e4M»*nfc*«T?. y-^m® 6 6 a *5<tt/ K 

U--T^m^6 6 b £#6n + S i ^^^t^tlXl/^6 0 
-^n + S i I-Cfc6y-^1S6 6 a.O^S±t- 
tt. 6 7 a ^ ^:J1^ 6 7 b k ^KJt ?>txX 2 

«*jg<oy-^E3»5 3i:/jCoTV^5 c *fc, ftfe^On 

+ s ig-efc5 K^vtS6 6 bwssicn, mm 

iff 6 7 a ' ^^:JR^6 7b , k&Ktthtl* 

mme 7 a • ^jgs^nr. kk >m^6 6 b tsfsi 



(11) 



4MH¥9 - 1 5 2 6 2 5 CffijE) 



oTV^o £«bt-. TFT 5 4. y- bgESI 5 2 *5± 

y-^gs^s 3, mmmms 5<D±u*m<>x. ®<yti$ 
[oo9 7] z<Dmm*&&m:6 8±wi mmmms 1 

y^^h^6 6^U, MI(i5 5-c$)6i^ 

>§LmJ!f£6 7 a ' ianFT54(^KL^fyHi66b 

hvf^mmm&zti. ^xT^xo^^xmrn-r^^ 

[0 0 9 9] *i\ ^7^Sffi/^OgP^«1iSffi6 
lJtt^ Ta, A 1 , Mo, W, C r V K&tf— 

hli6 2, S i N x , Si0 2 , T a 2 O s ^ V KZ> 

w&mme 3 . ¥**k ti-si) 64. sin 

x , Ta 2 0 5 /j:^J:^^f-t^Sl6 5, y— * 
mi&6 6 a|5j;^KM^l«6 6b^«£5n + S if 
S:«ftjfi«LT»/S-*-5a y-*gE;&5 3*5J: 

t/«3R««5 5 Sr«fi8;"r5aM»WBt6 7a, 67a' 

3o«fcU^ Ta, Al, MoW, C r & if <fc 9 &6dfeJ§ 
JB£6 7b, 67b' * ^jSfei-J: 9 NgKj$iK IT 

Bf3£»ttic:^^— =^^1" -5c *HJ6^ffi7lc:*3V>T 
fc. y«-^BB»5 3*r«j«"r6A:JR«6 7 b, *6 7 b' 
^Sl^ll6 7a, 67a' X'fo6ITO»2i« 

mtirtc* :<DiiSi:it {EKiy-^gEI&s 3£*riH" 

^>^JHflM6 7b, 67b' IC*«J& s fcofc£ LTts I 

TOK»ciJ:oT«ftWl-a)K$tt5fc^(cy-^iaS5 

[oioo] $b\^, *<d±\z s mmmmme s t lx 
x> 3fso^^-^twt*oTK3tu, r^v^comm 

[OlOll cix6JllBlftWI!6 8*5J:t/=«^ 

h*->^5 6±lc > li^m^s l 

h*-/V5 6^LT, TFT54(DKKyl 
ffi6 6bt^iKSHXV>-5SM»«JS6 7 a 1 £8Mft£ 
tiZ>Zk\zteZ> 0 -WcfcSKLX. *I»i7 07^ 
x ^ zf~* h y * *S«*:§«ei-s c t a*x# 6 Q 

[0102] ^nrnrnm 7 xyx, mmmmme s 
-rz&nt lx, «3t»»* s a««cic««fi--6awjffi^ 



mm) zm^^Zo 

[oio3] #s?sw*ttr* y ^Tkmmt uxi*. w 

3. 400nm-800 nmOftftJSB©*!: 

*J"t-£gii^ : 9 0%^#^n^ o i» (3 

6 5nm) OKMIi:IIIUHt& C t X 0 , ««PK|-eBtfe 

[0104] -h3dsoaw«oiBsv^iBS36ttaMr^ y/v« 

[0 10 5] :Ol«i6 8«Iili, £i\ 
SfiTKa&^^USt-— iS^ii^^^* M**-^^ 

[0106] bp*>. sm«iKiR6 8*«*itaMT^ y 

»tw?gfiRi-5 0 M29. 0cpO7^y/V 

JfftJJB£* t°>-[11^3& 9 0 0-1 1 0 0 rp mtMt 

ux«3tffi8Mr^y^«jiBo«jBt (fL»^^/v. 
^W»«rffo/to J^^X. wOiS3t«SMr^y^«j!B 

\zM\^xmM<D^^-iy[^oxm^n^\ r^y 

-^5 6«*t6:i:m/c 0 (TMAHO 

<omm*o. 1-1. omoi%wtu\ «t 

WRg^l. Omo 1 %J^±Xfc^^. JH*U*V^tt5) > 
Oi«*ttSW7^ y ^«BwKf^»>l^*# < . K 

ff<OM«PdS«lU<*5. S««^«SdS2. 4mol% 

mn&'gvoAmzbLxm*). 
[0107] m<.\z£v&&Lmm\zm<>ft&& 



i 



^^m^m^xvm^x^ z<ox\ mum^mmx^-o 
x i> * t o > =1 - ^ -<D\nimm m t myt&mwr ? y /i>m 

< l. t? y /umm<oj&9Hkt:wzo mytrnt txt7 

i^II$r3Mtni#Lm (nm) 

SrBIl 1 in^LTV^ 01 l^f>t»SJ:5ic. m± 
MWf4 0 0nral:*JV^, #*#fcif<Wft4: 

ofcfc<£>j&s, 3feKs*r«jc«^^aja^^9 o^— 1> h 

(pi_b(w^i-S c k t*x% So 
[0 10 9] S«o*DfR*fTi\ 3B«KJS^<t 

[oiio] ^<n£o\^ mwmyt&mm&m^zzk 
=-f-<Dmtem&t:mi£\zmj&zb\zL£*>, o. os 

M mHlO/imK'«^ii51J? (#IU6»11B 
7*>»&U:ra:3 /im, «ff^i¥< fcixtf 

[Ollil Jbi:, iTO^^^^^yy^j:^ 

W«53t14aWT^ y /^«)li±lw5 0-15 0 nm^I? 
Z> 0 C©I*t«5 1 "CfcS I TOK©Rf ^ 5 0 n m 



4#ffl¥9- 1 5 2 6 2 5 (*jtE) 

[0 112] LfdSoT, #HJfi»»7fc;telvrfc. Jl 

[0 113] JIIHi£jftiR6 8 0#&U:J; t>¥»ft; 
z&m^&w** <-tz^k ^-e# N ^ N »«EA-ejB 

oSJSlc J: SiSaoBrftl^ft* <>B«FJhi-6 w k 

6 0 $ e>te y-^iEj»s"3 tir*««5 i<DBtt«ns] 
cx\,^y-x$m 5 3 <!riij^m®5 l^^i^wy 

Id J; 5^ntt9R1>M^« C k (cftSo 

[0114] $<bte mnmme s&imih-s 
mis, xyfy^m nw«xa, aa^x 
-rz-k&xz. 38itxe^«s^b*^6o 

[0 115] (Htt^ffi8) *jafcjgte8fi, -kESOIS 
[0 116] T«KO»«*J--fcoTf4, S^»S6 8 

5, y-^6 6a, KM l/WMG 6 b. S^#m 
i67a ( 6 7a' *5j:t;Ml6 7b, 6 7b* <7>^ 
MM7Ki8^>^ (8 6 0W) ^LT^#| 

SFfllfejftJK6 8 *:»rili-* 0 ^ote^^fiRxattJiEjl 
JB»ffi7 i:lRl«**fe^J: 9 T?tj7t h y ^^^S 

fete TWt«*^WT^y^«BBIwJ:SJilBlftl» 
16 8 ^(O^dSICIs «;ttffca«<fcj[SiBu ^JxtflTO 

[0 117] X 51^, If B mfi6 8|rMt5i 

6 8k*<DT1&mk<Dm<D!85m&&fa±^ -7****? 
(D%m\^1ti LT$^4f^ * &n§i-r 6 C t frX% 

So 



I 



[0118] *3§wiw*5^-t. mmmmme s t 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gate electrode which has the switching element prepared near the intersection of gate 
wiring, source wiring, and gate wiring and source wiring and by which this switching element was 
connected to this gate wiring, It is the transparency mold liquid crystal display which has the source 
electrode connected to this source wiring, and the drain electrode connected to the pixel electrode for 
impressing an electrical potential difference to a liquid crystal layer. The transparency mold liquid 
crystal display with which the interlayer insulation film which consists of highly transparent organic 
film was prepared in the upper part of this switching element, this gate wiring, and this source wiring, 
and this pixel electrode that consists of a transparence electrical conducting material was prepared on 
this interlayer insulation film. 

[Claim 2] It has further the connection electrode which connects said pixel electrode and said drain 
electrode. In the upper part of said switching element, said gate wiring, said source wiring, and this 
connection electrode Said interlayer insulation film is prepared. Said pixel electrode at least among this 
gate wiring and this source wiring on this interlayer insulation film Either, It is the transparency mold 
liquid crystal display according to claim 1 to which it was prepared so that at least a part might lap, and 
this connection electrode and this pixel electrode were connected through the contact hole which pierces 
through this interlayer insulation film. 

[Claim 3] Said interlayer insulation film is a transparency mold liquid crystal display according to claim 
1 or 2 which consists of an acrylic photopolymer. 

[Claim 4] Said interlayer insulation film is a transparency mold liquid crystal display given in either 
among claims 1-3 which consist of resin with which optical or chemical decolorization processing was 
performed. 

[Claim 5] The transparency mold liquid crystal display according to claim 1 or 2 with which either is 
prepared crosswise [ wiring ] by 1 micrometers or more lapping at least among said pixel electrode, and 
said source wiring and said gate wiring. 

[Claim 6] It is a transparency mold liquid crystal display given in either among claims 1-4 whose 
thickness of said interlayer insulation film is 1.5 micrometers or more. 

[Claim 7] The transparency mold liquid crystal display according to claim 2 with which said connection 
electrode consists of a transparence electrical conducting material. 

[Claim 8] It is the transparency mold liquid crystal display according to claim 2 with which it has further 
the addition capacity for holding the electrical potential difference impressed to said liquid crystal layer, 
and said contact hole is established in one electrode of this addition capacity, or the upper part of said 
gate wiring. 

[Claim 9] The transparency mold liquid crystal display according to claim 2 or 8 with which the metal 
nitride layer which connects said connection electrode and pixel electrode to the lower part of said 
contact hole was prepared. 

[Claim 10] Transparency mold liquid crystal display according to claim 1 or 2 whose capacity factor 
which has further the addition capacity for holding the electrical potential difference impressed to said 
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liquid crystal layer, and is expressed with the following type (1) is 10% or less; 
Capacity factor =Csd/(Csd+Cls+Cs) . . . ( 1 ) 

However, Csd shows the capacity value between a pixel electrode and source wiring, Cls shows the 
capacity value in the halftone display of the liquid crystal which constitutes each pixel, and Cs shows 
the capacity value of the addition capacity which constitutes each pixel. 

[Claim 1 1] The configuration of said pixel electrode is [ claim 1 it has / claim / the shape of a rectangle 
with the longer side parallel to source wiring, or ] a transparency mold liquid crystal display given in 
either among 2, 5, 6, and 10 compared with the side parallel to said gate wiring. 
[Claim 12] The transparency mold liquid crystal display according to claim 1 or 2 with which the 
display driving means which outputs the data signal which the polarity reversed for every 1 level period 
to said source wiring, supplies it to said pixel electrode through said switching element, and carries out a 
display drive was established. 

[Claim 13] It is the transparency mold liquid crystal display according to claim 1 which has further the 
addition capacity for holding the electrical potential difference impressed to said liquid crystal layer, and 
this addition capacity has an addition capacity electrode, an addition capacity counterelectrode, and the 
insulator layer ****(ed) among them, and is formed in the layer as said source wiring or said connection 
wiring with this same addition capacity electrode. 

[Claim 14] Said addition capacity counterelectrode is a transparency mold liquid crystal display 
according to claim 13 currently formed from said a part of gate line. 

[Claim 15] Said pixel electrode and said addition capacity electrode are a transparency mold liquid 
crystal display according to claim 13 connected through the contact hole formed in said interlayer 
insulation film on said addition capacity electrode. 

[Claim 16] Said contact hole is a transparency mold liquid crystal display given in either of claims 13-15 

currently formed in the upper part of an addition capacity counterelectrode or gate wiring. 

[Claim 17] Said interlayer insulation film is a transparency mold liquid crystal display according to 

claim 1 which becomes i line (365nm) from the photopolymer which has the peak of sensitization 

wavelength. 

[Claim 18] While forming two or more switching elements in the shape of a matrix on a substrate Gate 
wiring connected to the gate electrode of this switching element and the source wiring connected to the 
source electrode of this switching element are formed so that it may cross mutually. And the process 
which forms the connection electrode which consists of a transparent electrode connected to the drain 
electrode of this switching element, After forming the highly transparent organic film in the upper part 
of this switching element, this gate wiring, this source wiring, and this connection electrode by the 
applying method, while carrying out patterning of this organic film to it and forming an interlayer 
insulation film in it The process which forms the contact hole which pierces through this interlayer 
insulation film and reaches this connection electrode, The manufacture approach of a transparency mold 
liquid crystal display including the process which forms the pixel electrode which consists of a 
transparence electrical conducting material on this interlayer insulation film and in a contact hole so that 
at least a part may lap with either at least among gate wiring and source wiring. 
[Claim 19] Patterning of said organic film is the manufacture approach of the transparency mold liquid 
crystal display according to claim 18 which includes one process of the processes which form a 
photoresist layer on the process which exposes said organic film and develops the this exposed organic 
film, or this organic film, and etch this photoresist layer. 

[Claim 20] The process which carries out patterning of said organic film is the manufacture approach of 
the transparency mold liquid crystal display according to claim 19 which includes the process which 
forms the photoresist layer containing silicon on said organic film, the process which carries out 
patterning of this photoresist layer, and the process which etches this organic film by using as a mask 
this photoresist layer by which pattern formation was carried out. 

[Claim 21] The process which carries out patterning of said organic film is the manufacture approach of 
the transparency mold liquid crystal display according to claim 19 which includes the process which 
forms a photoresist layer on said organic film, the process which applies a silane coupling agent on this 
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photoresist layer, and oxidizes this silane coupling agent, the process which carries out patterning of this 
photoresist layer, and the process which etches this organic film by using this photoresist layer that was 
covered by the silane coupling agent which this oxidized, and by which pattern formation was earned 
out as a mask. 

[Claim 22] Said etching process is the manufacture approach of the transparency mold liquid crystal 
display according to claim 20 or 21 which is the process which carries out dry etching using the gas 
containing at least one of CF4, CF3H, and SF6. 

[Claim 23] It is the manufacture approach of the transparency mold liquid crystal display according to 
claim 18 formed when it is formed using the photosensitive transparence acrylic resin with which a 
sensitization part dissolves said organic film in a developer and said interlayer insulation film and said 
contact hole expose and develop this photosensitive transparence acrylic resin. 
[Claim 24] The manufacture approach of a transparency mold liquid crystal display according to claim 
23 that include further the process exposed all over a substrate after exposure and development of said 
organic film in order to make the sensitization agent used for said photosensitive transparence acrylic 
resin react, and this photosensitive transparence acrylic resin is decolorized by that. 
[Claim 25] The base polymer of said photosensitive transparence acrylic resin is the manufacture 
approach of the transparency mold liquid crystal display according to claim 23 or 24 which is the 
polymer of a methacrylic acid and glycidyl methacrylate and contains a naphthoquinonediazide system 
positive type sensitization agent as a sensitization agent. 

[Claim 26] It is the manufacture approach of a transparency mold liquid crystal display given in either 

among claims 23-25 in which the permeability to 800nm light forms said interlayer insulation film using 

said photosensitive transparence acrylic resin which is 90% or more from wavelength 400. 

[Claim 27] It is the manufacture approach of a transparency mold liquid crystal display given in either 

among claims 1 8-26 whose thickness of said organic film is 1 .5 micrometers or more. 

[Claim 28] It is the manufacture approach of a transparency mold liquid crystal display given in either 

among claims 18-27 which include further the process which irradiates ultraviolet rays on the front face 

of said substrate in which this organic film is formed before forming said organic film. 

[Claim 29] The manufacture approach of a transparency mold liquid crystal display given in claims 18- 

27 which include further the process which applies a silane coupling agent to the front face of said 

substrate in which this organic film is formed before forming said organic film. 

[Claim 30] The manufacture approach of a transparency mold liquid crystal display given in claims 18- 
27 in which the ingredient which forms said organic film contains a silane coupling agent. 
[Claim 31] Said silane coupling agent is the manufacture approach of the transparency mold liquid 
crystal display according to claim 29 or 30 containing at least one of hexamethyldisilazane, dimethyl 
dimethoxysilane, and n-butyltrimethoxysilane. 

[Claim 32] ashing according to the oxygen plasma to the front face of said interlayer insulation film 
before forming said pixel electrode - the inside of claims 18-31 which include the process which 
processes further - the manufacture approach of a transparency mold liquid crystal display given in 
either. 

[Claim 33] said ashing ~ the manufacture approach of the transparency mold liquid crystal display 
according to claim 32 performed after down stream processing forms said contact hole in said interlayer 
insulation film. 

[Claim 34] the ingredient over which said interlayer insulation film constructs a bridge with heating - 
containing - **** - said ashing ~ the manufacture approach of the transparency mold liquid crystal 
display according to claim 32 which includes further the process which makes this interlayer insulation 
film construct a bridge before down stream processing. 

[Claim 35] said ashing by said oxygen plasma ~ the manufacture approach of a transparency mold 
liquid crystal display given in either of claims 32-34 by which the thickness of 100 to 500nm is ashed 
from the front face of said interlayer insulation film by processing. 

[Claim 36] The manufacture approach of a transparency mold liquid crystal display given in either of 
claims 18-35 which form the thickness of said pixel electrode in 50nm or more. 
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[Claim 37] The manufacture approach of the transparency mold liquid crystal display according to claim 
25 which the concentration develops said photosensitive transparence acrylic resin with a 0.1 to 1.0- 
mol% tetramethylammonium hydronalium oxide developer, and forms an interlayer insulation film. 
[Claim 38] The manufacture approach of the transparency mold liquid crystal display according to claim 
23 which includes further the decolorization process which irradiates ultraviolet rays in this interlayer 
insulation film after forming said contact hole in said interlayer insulation film. 
[Claim 39] The manufacture approach of a transparency mold liquid crystal display given in claims 18- 
37 which include further the process which forms a silicon nitride film in the front face of said substrate 
in which this organic film is formed before forming said organic film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the display of a computer, a TV apparatus, etc., and 
relates to the transparency mold liquid crystal display equipped with switching elements, such as a thin 
film transistor (it is called Following TFT), as an address component, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Drawing 16 is the circuit diagram showing the configuration of the 
conventional transparency mold liquid crystal display equipped with the active-matrix substrate. 
[0003] In drawing 16 , two or more pixel electrodes 1 are formed in this active-matrix substrate in the 
shape of a matrix, and TFT2 which is a switching element is connected and it is prepared in this pixel 
electrode 1. The gate wiring 3 for supplying a scan signal is connected to this gate electrode of TFT2, 
and drive control of TFT2 is carried out by the gate signal inputted into a gate electrode. Moreover, in 
order to supply a status signal (data signal) to the source electrode of TFT2, source wiring 4 is 
connected, and a data (display) signal is inputted into the pixel electrode 1 through TFT2 at the time of 
the drive of TFT2. Each gate wiring 3 and source wiring 4 pass along the perimeter of the pixel 
electrode 1 arranged in the shape of a matrix, and they are prepared so that a rectangular difference may 
be carried out mutually. Furthermore, the drain electrode of TFT2 is connected to the pixel electrode 1 
and the addition capacity 5, and the counterelectrode of this addition capacity 5 is connected to the 
common wiring 6, respectively. The addition capacity 5 is used in order to hold the electrical potential 
difference impressed to a liquid crystal layer. Addition capacity is prepared in the liquid crystal capacity 
containing the liquid crystal layer ****(ed) by the pixel electrode formed in the active-matrix substrate, 
and the counterelectrode formed in the opposite substrate, and juxtaposition. 
[0004] Drawing 17 is the sectional view of the TFT part of the active-matrix substrate in the 
conventional liquid crystal display. 

[0005] In drawing 17 , on the transparence insulation substrate 1 1, the gate electrode 12 connected to the 
gate wiring 3 of drawing 16 is formed, a it top is covered and gate dielectric film 13 is formed. 
Furthermore, on it, the semi-conductor layer 14 is formed so that it may superimpose on the gate 
electrode 12, and the channel protective layer 15 is formed on the center section. The both ends of this 
channel protective layer 15 and a part of semi-conductor layer 14 are covered, and the n+Si layer used as 
source electrode 16a and drain electrode 16b is formed in the condition of having been divided on the 
channel protective layer 15. On source electrode 16a which is one n+Si layer, metal layer 17a used as 
the source source wiring 4 of drawing 16 is formed, and metal layer 17b which connects drain electrode 
16b and the pixel electrode 1 is formed on drain electrode 16b which is the n+Si layer of another side. 
Furthermore, the these TFT(s)2, gate wiring 3, and source wiring 4 upper part is covered, and the 
interlayer insulation film 1 8 is formed. 

[0006] On this interlayer insulation film 18, the transparence electric conduction film used as the pixel 
electrode 1 is formed, and this transparence electric conduction film is connected with metal layer 17b 
linked to drain electrode 16b of TFT2 through the contact hole 19 which pierces through an interlayer 
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insulation film 18. 

[0007] Thus, since the interlayer insulation film 18 is formed between the gate wiring 3 and source 
wiring 4, and the transparence electric conduction film used as the pixel electrode 1, the pixel electrode 
1 can be made to overlap to each wiring 3 and 4. Such structure can shield the electric field resulting 
from each wiring 3 and 4, and can control disclination while it is indicated by JP,58-172685,A and can 
raise the numerical aperture of a liquid crystal display by this. 

[0008] Inorganic film, such as silicon nitride (SiN), was conventionally formed in about 500nm of 

thickness, using a CVD method as the above-mentioned interlayer insulation film 18. 

[0009] 

[Problem(s) to be Solved by the Invention] However, since the irregularity by the thickness of that 
substrate film was reflected when SiNx, Si02, TaOx, etc. which are a transparence insulator layer were 
formed by the CVD method or the spatter on this interlayer insulation film 18, when the pixel electrode 
1 was formed on this, there was a problem of a level difference having been formed of the level 
difference of the substrate film, and causing the poor orientation of a liquid crystal molecule. 
[0010] Moreover, in order to carry out flattening of the pixel section, when membranes are formed by 
spreading of organic film, such as polyimide, in order to form the contact hole for connecting a pixel 
electrode and a drain electrode electrically, mask material was used, photograph patterning was 
performed, by etching, the contact hole was processed and the process which exfoliates the photoresist 
which became unnecessary at the end was needed. Moreover, in order to shorten this etching and an 
exfoliation process, how to use the photosensitive polyimide film was also considered, but since resin 
after forming an interlayer insulation film in this case colors and appeared, there was a problem of not 
being suitable in the interlayer insulation film of the liquid crystal display, with which high light 
transmission nature and transparency are demanded. 

[001 1] Moreover, like the above-mentioned conventional liquid crystal display, if an interlayer 
insulation film 18 is formed between the gate wiring 3 and source wiring 4, and the pixel electrode 1, the 
pixel electrode 1 can be made to be able to overlap to each wiring 3 and 4, and a liquid crystal display 
can carry out improvement in a numerical aperture. However, when it considered as the structure which 
each wiring 3 and 4 and the pixel electrode 1 are made to overlap in this way, it had the problem that the 
capacity between each wiring 3 and 4 and the pixel electrode 1 increased. Specific inductive capacity is 
as high as 8, and is forming membranes using a CVD method, and especially inorganic film, such as a 
silicon nitride film, serves as about 500nm thickness. In thickness of this level, the increment in the 
capacity between each wiring 3 and 4 and the pixel electrode 1 became large, and there was a problem 
as shown in following (1) and (2). In addition, when it was going to form inorganic film, such as a 
silicon nitride film, to the thickness beyond it, it had the problem of taking time amount too much, on 
the manufacture process. 

[0012] (1) When it considers as the structure which source wiring 4 and the pixel electrode 1 are made 
to overlap, as for the data signal currently held between maintenance periods at the pixel electrode 1 by 
the capacity between source wiring 4 and the pixel electrode 1 becoming large, and signal transmission 
becoming large, the potential of a data signal will receive rocking. For this reason, the effective voltage 
impressed to the liquid crystal of that pixel was changed, and there was a problem that a vertical cross 
talk was observed especially to the pixel of the next door of a lengthwise direction in an actual display. 
[0013] As one of the approaches which reduces the effect which the capacity between such source 
wiring 4 and the pixel electrode 1 has on a display, the drive approach of reversing the polarity of the 
data signal given to the pixel which corresponds for every 1 source line is proposed by JP,6-230422,A. 
By this drive approach, although correlation was effective in the display of the adjoining pixel to the 
panel of high monochrome display When a pixel electrode is arranged in the shape of a vertical stripe 
like the usual notebook mold BASO narcon pewter (the configuration of a pixel electrode in the case of 
color display) For example, as for the contiguity pixel [ as opposed to source wiring 4 for carrying out 
the shape of a vertical stripe which has the shape of a longwise rectangle which divided the square pixel 
into three equally by R, G, and B ], foreground colors differ, respectively. For this reason, although there 
was effectiveness at vertical cross talk reduction in monochrome display, in the case of general color 
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display, effectiveness was inadequate [ the polarity-reversals drive approach for every above-mentioned 
1 source line ] for cross talk reduction. 

[0014] (2) When it considered as the structure which the pixel electrode 1 and the gate wiring 3 which 
drives the pixel are made to overlap, the capacity between the gate wiring 3 and the pixel electrode 1 
became large, it originated in the switching signal which controls TFT2, and there was a problem that 
the feed through of the write-in electrical potential difference to a pixel became large. 
[0015] It aims at offering the transparency mold liquid crystal display which can reduce more the effect 
of the cross talk which this invention solves the above-mentioned conventional problem, can simplify a 
production process while being able to make a flat pixel electrode and each wiring able to overlap and 
being able to aim at control of the improvement in the numerical aperture of a liquid crystal display, and 
the poor orientation of liquid crystal, and the capacity component between each wiring and a pixel 
electrode gives to a display, and can obtain a good display, and its manufacture approach. 
[0016] 

[Means for Solving the Problem] The gate electrode by which the transparency mold liquid crystal 
display of this invention has the switching element prepared near the intersection of gate wiring, source 
wiring, and gate wiring and source wiring, and this switching element was connected to this gate wiring, 
It is the transparency mold liquid crystal display which has the source electrode connected to this source 
wiring, and the drain electrode connected to the pixel electrode for impressing an electrical potential 
difference to a liquid crystal layer. The interlayer insulation film which consists of highly transparent 
organic film is prepared in the upper part of this switching element, this gate wiring, and this source 
wiring, this pixel electrode that consists of a transparence electrical conducting material is prepared on 
this interlayer insulation film, and the above-mentioned purpose is attained by that. 
[0017] It has further connection wiring which connects said pixel electrode and said drain electrode. In 
the upper part of said switching element, said gate wiring, said source wiring, and this connection 
electrode Said interlayer insulation film is prepared. Said pixel electrode at least among this gate wiring 
and this source wiring on this interlayer insulation film Either, It is prepared so that at least a part may 
lap, and as for this connection electrode and this pixel electrode, it is desirable to connect through the 
contact hole which pierces through this interlayer insulation film. 

[0018] As for said interlayer insulation film, consisting of an acrylic photopolymer is desirable. 
[0019] As for said interlayer insulation film, it is desirable to consist of resin with which optical or 
chemical decolorization processing was performed. 

[0020] It is desirable among said pixel electrode, and said source wiring and said gate wiring that 1 

micrometers or more of either lap crosswise [ wiring ], and it is prepared in it at least. 

[0021] It is desirable that the thickness of said interlayer insulation film is 1.5 micrometers or more. 

[0022] It is desirable that said connection electrode consists of a transparence electrical conducting 

material. 

[0023] It is desirable that have further the addition capacity for holding the electrical potential difference 
impressed to said liquid crystal layer, and said contact hole is established in one electrode of this 
addition capacity or the upper part of said gate wiring. 

[0024] It is desirable that the metal nitride layer which connects said connection electrode and pixel 
electrode to the lower part of said contact hole is prepared. 

[0025] It is desirable that the capacity factor which has further the addition capacity for holding the 
electrical potential difference impressed to said liquid crystal layer, and is expressed with the following 
type (1) is 10% or less. 
[0026] 

Capacity factor =Csd/(Csd+Cls+Cs) ... (1) 

However, Csd shows the capacity value between a pixel electrode and source wiring, Cls shows the 
capacity value in the halftone display of the liquid crystal which constitutes each pixel, and Cs shows 
the capacity value of the addition capacity which constitutes each pixel. 

[0027] The configuration of said pixel electrode may have the shape of a rectangle with the longer side 
parallel to source wiring compared with the side parallel to said gate wiring. 
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[0028] The data signal which the polarity reversed for every 1 level period is outputted to said source 
wiring, and the display driving means which supplies said pixel electrode through said switching 
element, and carries out a display drive may be established. 

[0029] It has further the addition capacity for holding the electrical potential difference impressed to 
said liquid crystal layer, and this addition capacity has an addition capacity electrode, an addition 
capacity counterelectrode, and the insulator layer ****(ed) among them, and it is [ this addition capacity 
electrode ] desirable to be formed in the same layer as said source wiring or said connection wiring. 
[0030] Said addition capacity counterelectrode may be formed from said a part of gate line. 
[0031] As for said pixel electrode and said addition capacity electrode, it is desirable to connect through 
the contact hole formed in said interlayer insulation film on said addition capacity electrode. 
[0032] As for said contact hole, it is desirable to be formed in the upper part of an addition capacity 
counterelectrode or gate wiring. 

[0033] As for said interlayer insulation film, it is desirable to become i line (365nm) from the 
photopolymer which has the peak of sensitization wavelength. 

[0034] While the manufacture approach of the transparency mold liquid crystal display of this invention 
forms two or more switching elements in the shape of a matrix on a substrate Gate wiring connected to 
the gate electrode of this switching element and the source wiring connected to the source electrode of 
this switching element are formed so that it may cross mutually. And the process which forms the 
connection electrode which consists of a transparent electrode connected to the drain electrode of this 
switching element, After forming the highly transparent organic film in the upper part of this switching 
element, this gate wiring, this source wiring, and this connection electrode by the applying method, 
while carrying out patterning of this organic film to it and forming an interlayer insulation film in it The 
process which forms the contact hole which pierces through this interlayer insulation film and reaches 
this connection electrode, The above-mentioned purpose is attained by that including the process which 
forms the pixel electrode which consists of a transparence electrical conducting material on this 
interlayer insulation film and in a contact hole so that at least a part may lap with either at least among 
gate wiring and source wiring. 

[0035] As for patterning of said organic film, it is desirable to include one process of the processes 
which form a photoresist layer on the process which exposes said organic film and develops the this 
exposed organic film, or this organic film, and etch this photoresist layer. 

[0036] As for the process which carries out patterning of said organic film, it is desirable to include the 
process which forms the photoresist layer containing silicon on said organic film, the process which 
carries out patterning of this photoresist layer, and the process which etches this organic film by using as 
a mask this photoresist layer by which pattern formation was carried out. 

[0037] The process which carries out patterning of said organic film may include the process which 
forms a photoresist layer on said organic film, the process which applies a silane coupling agent on this 
photoresist layer, and oxidizes this silane coupling agent, the process which carries out patterning of this 
photoresist layer, and the process which etches this organic film by using this photoresist layer that was 
covered by the silane coupling agent which this oxidized, and by which pattern formation was carried 
out as a mask. 

[0038] As for said etching process, it is desirable that it is the process which carries out dry etching 
using the gas containing at least one of CF4, CF3H, and SF6. 

[0039] It is formed using the photosensitive transparence acrylic resin with which a sensitization part 
dissolves said organic film in a developer, and, as for said interlayer insulation film and said contact 
hole, it is desirable to be formed by exposing and developing this photosensitive transparence acrylic 
resin. 

[0040] After exposure and development of said organic ****, in order to make the sensitization agent 
used for said photosensitive transparence acrylic resin react, the process exposed all over a substrate is 
included further, and this photosensitive transparence acrylic resin may be decolorized by that. 
[0041] The base polymer of said photosensitive transparence acrylic resin is a polymer of a methacrylic 
acid and glycidyl methacrylate, and it is desirable that a naphthoquinonediazide system positive type 
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sensitization agent is included as a sensitization agent. 

[0042] It is desirable that the permeability to 800nm light forms said interlayer insulation film using said 

photosensitive transparence acrylic resin which is 90% or more from wavelength 400. 

[0043] As for the thickness of said organic film, it is desirable that it is 1.5 micrometers or more. 

[0044] Before forming said organic film, the process which irradiates ultraviolet rays may be further 

included on the front face of said substrate in which this organic film is formed. 

[0045] Before forming said organic film, the process which applies a silane coupling agent to the front 

face of said substrate in which this organic film is formed may be included further. 

[0046] The ingredient which forms said organic film may also contain a silane coupling agent. 

[0047] As for said silane coupling agent, it is desirable that at least one of hexamethyldisilazane, 

dimethyl dimethoxysilane, and n-butyltrimethoxysilane is included. 

[0048] ashing according to the oxygen plasma to the front face of said interlayer insulation film before 
forming said pixel electrode -- it is desirable to include the process which processes further. 
[0049] said ashing -- as for down stream processing, it is desirable to be carried out after forming said 
contact hole in said interlayer insulation film. 

[0050] the ingredient over which said interlayer insulation film constructs a bridge with heating - 
containing - **** - said ashing - the process which makes this interlayer insulation film construct a 
bridge before down stream processing may be included further. 

[0051] said ashing by said oxygen plasma -- it is desirable that the thickness of 100 to 500nm is ashed 

from the front face of said interlayer insulation film by processing. 

[0052] It is desirable to form the thickness of said pixel electrode in 50nm or more. 

[0053] It is desirable for the concentration to develop said photosensitive transparence acrylic resin with 

a 0.1 to 1.0-mol% tetramethylammoniimi hydronalium oxide developer, and to form an interlayer 

insulation film. 

[0054] After forming said contact hole in said interlayer insulation film, the decolorization process 

which irradiates ultraviolet rays may be further included in this interlayer insulation film. 

[0055] Before forming said organic film, the process which forms a silicon nitride film in the front face 

of said substrate in which this organic film is formed may be included further. 

[0056] Below, an operation of this invention is explained. 

[0057] In this invention, an interlayer insulation film is prepared in the upper part of a switching 
element, gate wiring, and source wiring, a pixel electrode is prepared on it, and the connection electrode 
connects with the drain electrode of TFT through the contact hole which pierces through an interlayer 
insulation film. Thus, by preparing an interlayer insulation film, each wiring and a pixel electrode can be 
made to overlap, and while becoming possible to improve a numerical aperture, control of the poor 
orientation of liquid crystal is attained. And since this interlayer insulation film consists of organic 
materials, such as an acrylic photopolymer Since specific inductive capacity is low compared with 
inorganic thin films, such as silicon nitride used conventionally, and the highly transparent good film 
can be obtained with sufficient productivity It becomes possible to thicken thickness and the capacitive 
component between each wiring and a pixel electrode is reduced, signal permeability is also controlled, 
this reduces more the effect of the cross talk which the capacity component between each wiring and a 
pixel electrode gives to a display, and a better display is obtained. Moreover, if a pixel electrode is 
connected to the drain electrode of a switching element through a connection electrode, even if it is the 
case where TFT becomes small, it will become possible to take easily the connection by the contact hole 
which pierces through an interlayer insulation film. 

[0058] This interlayer insulation film applies photosensitive organic materials, such as acrylic resin, by 
the applying method, they carry out patterning by exposure and alkali development, and the organic thin 
film of the thickness of several micrometers is obtained with sufficient productivity. Moreover, the 
laminating of the organic thin film is carried out, and on it, after forming a photoresist, patterning can be 
carried out according to an etching process, and it can also form. 

[0059] Moreover, when the resin which is the ingredient of an interlayer insulation film is coloring, it is 
possible to carry out the rarefaction of the resin by optical or chemical decolorization processing after 
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patterning. 

[0060] Furthermore, if a pixel electrode and 1 micrometers or more of each wiring are made to overlap, 
while being able to make a numerical aperture into the maximum, the process tolerance over each wiring 
of a pixel electrode may be coarse. That is, if each wiring has lapped with the pixel electrode even if 
process tolerance is coarse, optical leakage will be intercepted with each overlapping wiring. 
[0061] Furthermore, if thickness of an interlayer insulation film is set to 1.5 micrometers or more, even 
if it makes a pixel electrode and 1 micrometers or more of each wiring overlap, the capacity between 
each wiring and a pixel electrode becomes sufficiently small, a time constant will also become small, the 
effect of the cross talk which a capacity component gives to a display will be reduced more, and a better 
display will be obtained. 

[0062] If the transparence electric conduction film is used for the connection electrode which connects 
the drain electrode and pixel electrode of TFT, a numerical aperture will improve further. 
[0063] Furthermore, if the contact hole which pierces through an interlayer insulation film is established 
in the upper part of addition capacity wiring of protection-from-light nature, or gate wiring, the optical 
leakage by the orientation turbulence of liquid crystal will occur in the protection-from-light sections 
other than opening, and the fall of contrast will not arise. 

[0064] Furthermore, if a metal nitride layer is formed in the lower part of the contact hole which pierces 
through an interlayer insulation film, the adhesion of an interlayer insulation film and a substrate will 
increase. 

[0065] Furthermore, since the capacity between a source electrode and a pixel electrode is small enough 
when the capacity factor expressed with the above-mentioned formula (1) is made into 10% or less, a 
good display is obtained. 

[0066] Furthermore, if above-mentioned this invention is applied, even if the configuration of each pixel 
electrode is a rectangle with the long side parallel to source wiring compared with the side parallel to 
scan source wiring, the effect on the display by capacity components, such as a vertical cross talk, will 
be lost, and a good display will be obtained. 

[0067] Moreover, if the polarity of the data signal supplied from source wiring is reversed for every 1 
scan source wiring, it will become possible to make still smaller effect of the capacity between source 
wiring and a pixel electrode. 

[0068] moreover, by being markedly alike as compared with an interlayer insulation film, and forming a 
thin insulator layer, it becomes possible to form the addition capacity which has a large capacity in a 
small area, and high numerical aperture-ization can be attained. Moreover, if source wiring is formed in 
coincidence for an addition capacity electrode, the increment in a production process can be controlled. 
[0069] Moreover, since the contact section is shaded and orientation turbulence can be hidden by using 
the electrical conducting material which has protection-from-light nature as a source wiring material, 
improvement in display grace can be aimed at. Moreover, since wiring is used as a light-shielding film, 
without newly preparing a light-shielding film, improvement in a numerical aperture can also be aimed 
at with improvement in display grace. 

[0070] Moreover, coloring of a photopolymer can be controlled while the process tolerance of a contact 
hole will improve, if the ingredient (sensitization agent) which has the peak of absorption wavelength is 
used for i line when forming an interlayer insulation film using the photopolymer exposed to ultraviolet 
rays. It is because wavelength (365nm) is short wavelength most in the bright line of the mercury-vapor 
lamp used as the light source of an exposure process and distant from the wavelength field of the light at 
i line. By using an interlayer insulation film without coloring, the permeability of a transparency mold 
liquid crystal display can be raised. Therefore, low-power-ization can be attained by pressing down the 
quantity of light from a raise in brightness and back light of a liquid crystal display. 
[0071] Furthermore, flattening becomes possible with the interlayer insulation film with comparatively 
thick thickness used for this invention, and the effect by the level difference of the open circuit by the 
side of the drain of the pixel electrode which had happened in the level difference section by the lower 
layer wiring etc. is lost conventionally, and the poor orientation by the level difference is prevented. 
Moreover, it insulates with source wiring with the pixel inter-electrode interlayer insulation film, and the 
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defective picture element by source wiring and pixel inter-electrode electric leak decreases extremely, 
improvement in a manufacture yield is attained and reduction in a manufacturing cost is also attained. 
Furthermore, in this invention, since the membrane formation which was required in order to form an 
interlayer insulation film conventionally, the pattern formation process by the photoresist, etching, resist 
exfoliation, and a washing process can form only with a resin formation process, they become possible 
[ attaining shortening and simplification of a production process ], and become possible [ also aiming at 
reduction in a manufacturing cost ]. 

[0072] Furthermore, after exposure and development of an interlayer insulation film, to the sensitization 
agent used for said photosensitive transparence acrylic resin, it exposes all over a substrate and it 
becomes possible by making an unnecessary sensitization agent react completely to consider as a more 
highly transparent interlayer insulation film. 

[0073] Furthermore, by irradiating ultraviolet radiation on the substrate front face before forming an 
interlayer insulation film, the adhesion between an interlayer insulation film and its substrate film 
improves, and a stable device is realized to the processing in a process. 

[0074] Furthermore, by ashing that front face by the oxygen plasma, before forming a pixel electrode 
material on an interlayer insulation film, the adhesion between this interlayer insulation film and the 
pixel electrode material formed on it improves, and a more stable device is realized to the processing in 
a process. 

[0075] Furthermore, if the thickness of a pixel electrode is 50nm or more, prevention of mvasion of the 
drug solution from a film surface clearance will be attained, and the swelling of the resin produced with 
the drug solution used for exfoliation liquid will be controlled. 

[0076] Furthermore, it can decolorize efficiently by short-time optical exposure by using highest i line 
(365nm) of energy compared with the light. 

[0077] Furthermore, it is losing the margin conventionally prepared between a pixel electrode and each 
wiring in this invention, and a pixel electrode becomes large, a display numerical aperture improves, the 
brightness also improves, and contrast becomes very good, and it becomes possible to make a 
retardation small and to make an angle of visibility large, without contrast getting worse, and great wide- 
field-of-view cornification is attained. 

[0078] . . . , . J 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0079] (Operation gestalt 1) Drawing 1 is the top view showing the configuration of the 1 -pixel part of 
the active-matrix substrate in the transparency mold liquid crystal display of the operation gestalt 1 of 
this invention. 

[0080] In drawing 1 , two or more pixel electrodes 21 are formed in the active-matrix substrate in the 
shape of a matrix, and it passes along the perimeter of these pixel electrodes 21 in it, and the source 
wiring 23 for supplying each gate wiring 22 for supplying a scan signal and a status signal is formed in 
it so that a rectangular difference may be carried out mutually. The part overlaps such gate wiring 22 
and source wiring 23 with the periphery part of the pixel electrode 21 . Moreover, in a part for the 
intersection of such gate wiring 22 and source wiring 23, TFT24 as a switching element connected to the 
pixel electrode 21 is formed. The gate wiring 22 is connected to this gate electrode of TFT24, and drive 
control of TFT24 is carried out by the signal inputted into a gate electrode. Moreover, source wiring 23 
is connected to the source electrode of TFT24, and a data signal is inputted into the source electrode of 
TFT24. Furthermore, the drain electrode of TFT24 is connected with addition capacity electrode 25a 
which is one electrode of addition capacity through the connection electrode 25 while connecting with 
the pixel electrode 21 through a contact hole 26 at connection electrode 25 pan. The addition capacity 
counterelectrode 27 which is an electrode of another side of this addition capacity is connected to 
common wiring (6 of drawing 16 ). 

[0081] Drawing 2 is the A- A' sectional view of the active-matrix substrate in the transparency mold 
liquid crystal display of drawing 1 . 

[0082] In drawing 2 , on the transparence insulation substrate 31, the gate electrode 32 connected to the 
gate wiring 22 of drawing 1 is formed, a it top is covered and gate dielectric film 33 is formed. The 
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semi-conductor layer 34 is formed so that it may superimpose on the gate electrode 32 on it, and the 
channel protective layer 35 is formed on the center section. The both ends of this channel protective 
layer 35 and a part of semi-conductor layer 34 are covered, and the n+Si layer used as source electrode 
36a and drain electrode 36b is prepared in the condition of having been divided on the channel 
protective layer 35. On the edge of source electrode 36a which is one n+Si layer, transparence electric 
conduction film 37c and metal layer 37b are prepared, and it has become the source wiring 23 of two- 
layer structure. Moreover, on the edge of drain electrode 36b which is the n+Si layer of another side, 
transparence electric conduction film 37a' and metal layer 37b' are prepared, and transparence electric 
conduction film 37a 1 is extended, and it is the connection electrode 25 connected to addition capacity 
electrode 25a which is one electrode of addition capacity while it connects drain electrode 36b and the 
pixel electrode 21. Furthermore, the upper part of TFT24, the gate wiring 22 and source wiring 23, and 
the connection electrode 25 is covered, and the interlayer insulation film 38 is formed. 
[0083] On this interlayer insulation film 38, the transparence electric conduction film used as the pixel 
electrode 21 is prepared, and transparence electric conduction film 37a 1 which is the connection 
electrode 25 connects with drain electrode 36b of TFT24 through the contact hole 26 which pierces 
through an interlayer insulation film 38. 

[0084] The active-matrix substrate of this operation gestalt 1 is constituted as mentioned above, and it is 
the following, and can make and manufacture. 

[0085] First, on the transparence insulation substrates 31, such as a glass substrate, sequential membrane 
formation is carried out and the n+Si layer used as the gate electrode 32, gate dielectric film 33, the 
semi-conductor layer 34, the channel protective layer 35, source electrode 36a, and drain electrode 36b 
is formed. The production process so far can be performed like the manufacture approach of the 
conventional active-matrix substrate. 

[0086] next - source wiring - 23 - and - connection - an electrode - 25 - constituting ~ transparence 

- electric conduction - the film - 37 - a - 37 -- a -- ' - and - a metal - a layer - 37 - b - 37 - b - ' - 

- a spatter - sequential membrane formation ~ carrying out ~ a predetermined configuration - 
patterning - carrying out . 

[0087] Furthermore, photosensitive acrylic resin is formed by 3-micrometer thickness by the spin 
applying method as an interlayer insulation film 38 on it. To this resin, it exposes according to a desired 
pattern and a development is carried out with an alkaline solution. Only the part exposed by this will be 
etched with an alkaline solution, and the contact hole 26 which penetrates an interlayer insulation film 
38 will be formed. 

[0088] Then, the transparence electric conduction film used as the pixel electrode 21 is formed by the 
spatter, and carries out patterning. The pixel electrode 21 will be connected with transparence electric 
conduction film 37a 1 connected with drain electrode 36b of TFT24 through the contact hole 26 which 
pierces through an interlayer insulation film 38 by this. Thus, the active-matrix substrate of this 
operation gestalt 1 can be manufactured. 

[0089] Therefore, since the interlayer insulation film 38 of thick thickness is formed between the pixel 
electrodes 21, it can carry out flattening of the front face to the gate wiring 22, source wiring 23, and 
TFT24 while being able to make the pixel electrode 21 overlap the active-matrix substrate obtained by 
doing in this way to each wiring 22 and 23 and TFT24. For this reason, when it considers as the 
configuration of the transparency mold liquid crystal display which made liquid crystal intervene 
between a active-matrix substrate and an opposite substrate, while being able to raise a numerical 
aperture, the electric field resulting from each wiring 22 and 23 can be shielded with the pixel electrode 
2 1 , and disclination can be controlled. 

[0090] Moreover, the acrylic resin which constitutes an interlayer insulation film 38 Since the 
transparency is high and specific inductive capacity can make it low the thick thickness of 3 
micrometers easily by the spin applying method compared with 3.4 to 3.8, and the inorganic film 
(specific inductive capacity 8 of silicon nitride) Can make low capacity between the gate wiring 22 and 
the pixel electrode 21, and capacity between source wiring 23 and the pixel electrode 21, and a time 
constant becomes low. The capacity component between each wiring 22 and 23 and the pixel electrode 
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21 can reduce more the effect of the cross talk given to a display, and can obtain a good and bright 
display. Moreover, by performing patterning by exposure and alkali development, the taper 
configuration of a contact hole 26 can be made good, and connection between the pixel electrode 21 and 
connection electrode 37a* can be made good. Furthermore, since a thin film can be formed by using 
photosensitive acrylic resin using the spin applying method, the thin film of the thickness of several 
micrometers can be formed easily, and moreover, since a photoresist process is also unnecessary to 
patterning, it is advantageous in respect of productivity. Here, after patterning, complete exposure 
processing can be performed and the acrylic resin used as an interlayer insulation film 38 can carry out 
the rarefaction more, although it is coloring before spreading. Thus, it is possible it not only can to 
perform rarefaction processing of resin optically, but to carry out chemically. 

[0091] It is common to use the beam of light of the mercury-vapor lamp containing the bright line of i 
line (wavelength of 365nm), h line (wavelength of 405nm), and g line (wavelength of 436nm) to 
exposure of the photopolymer used as an interlayer insulation film 38 with this operation gestalt. It is 
desirable to use for i line with the highest (for wavelength to be the shortest) energy as a photopolymer 
the photopolymer which has photosensitivity (absorption peak) in these bright lines. While making 
process tolerance of a contact hole high, coloring resulting from a sensitization agent can be controlled 
to the minimum. 

[0092] Moreover, the ultraviolet rays of the short wavelength from an excimer laser may be used. 
[0093] Thus, the permeability of a transparency mold liquid crystal display can be raised by using an 
interlayer insulation film without coloring. Therefore, low-power-ization can be attained by pressing 
down the quantity of light from a raise in brightness and back light of a liquid crystal display. 
[0094] Moreover, since it is thick compared with the conventional interlayer insulation film and an 
interlayer insulation film 38 is formed in the thickness of several micrometers, the higher possible one of 
the permeability of an interlayer insulation film is desirable. However, since the visibility of human 
being's eyes is low a little to blue compared with green or red, even if permeability [ as opposed to blue 
glow in the spectral transmittance of an interlayer insulation film ] is low a little, there is little 
deterioration of display grace. In addition, in this example, although thickness of an interlayer insulation 
film 38 was set to 3 micrometers, not in consideration of the division restricted to this but in 
consideration of light transmittance and a dielectric constant, it can set up suitably. In addition, in order 
to make capacity small enough, the thickness of an interlayer insulation film has desirable about 1.5 
micrometers or more, and its about 2.0 micrometers or more are still more desirable. 
[0095] Furthermore, it has the following advantages by forming transparence electric conduction film 
37a 1 as a connection electrode 25 which connects drain electrode 36b of TFT24, and the pixel electrode 
21. That is, in the conventional active-matrix substrate, since this connection electrode was formed by 
the metal layer, when the connection electrode existed in opening, it had become the cause of a fall of a 
numerical aperture. In order to prevent this, the method of forming a connection electrode on the drain 
electrode of TFT or TFT, forming the contact hole of an interlayer insulation film on it, and connecting 
the drain electrode and pixel electrode of TFT conventionally, has been used. However, especially by 
this conventional approach, in order to raise a numerical aperture, when TFT was miniaturized, a contact 
hole could not be completely prepared on TFT, but decline in a numerical aperture was caused. 
Moreover, when an interlayer insulation film is formed in the thick thickness of several micrometers, in 
order for a pixel electrode to contact a lower layer connection electrode, it was required to make a 
contact hole into a taper configuration and to take the large connection electrode field on TFT further. 
For example, when the path of the contact hole was set to 5 micrometers and the taper field and 
alignment accuracy of a contact hole were taken into consideration, as magnitude of a connection 
electrode, about 14 micrometers was required, and in the conventional active-matrix substrate, when 
TFT of size smaller than this was formed, decline in the numerical aperture resulting from a connection 
electrode was caused. On the other hand, in the active-matrix substrate of this operation gestalt 1, since 
the connection electrode 25 is formed of transparence electric conduction film 37a 1 , decline in a 
numerical aperture does not arise. Moreover, since this connection electrode 25 is extended, the role 
which connects drain electrode 36b of TFT and addition capacity electrode 25a which is one electrode of 
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the addition capacity formed of transparence electric conduction film 37a' is also borne and this 
extension is also formed of transparence electric conduction film 37a 1 , decline in the numerical aperture 
by this wiring is not produced, either. 

[0096] Furthermore, since transparence electric conduction film 37a, such as ITO, connects electrically 
even if a part of metal layer 37b which constitutes source wiring 23 by making source wiring 23 into 
two-layer structure has a membranous deficit, there is an advantage that an open circuit of source wiring 
23 can be lessened. 

[0097] (Operation gestalt 2) This operation gestalt 2 explains other approaches about the production 
process of an interlayer insulation film 38. 

[0098] First, the organic thin film which is not photosensitivity is formed by the spin applying method. 
After forming a photoresist on it and carrying out patterning, while forming the contact hole 26 which 
performs etching processing and penetrates an interlayer insulation film 38, patterning of an interlayer 
insulation film 38 is performed. 

[0099] Or after carrying out the laminating of the organic thin film which is not photosensitivity and 
forming and carrying out patterning of the photoresist on it, etching processing may be performed and 
patterning of an interlayer insulation film 38 may be performed. 

[0100] As an ingredient of the organic thin film which does not have photosensitivity, thermosetting 
acrylic resin can be used, for example. Specifically, JSS-924 (2 liquid type) by Japan Synthetic Rubber 
Co., Ltd. and JSS-925 (1 liquid type) can be used. These resin also has the thermal resistance of 280 
degrees C or more in general. Moreover, by forming an interlayer insulation film using the resin which 
does not have photosensitivity, the degree of freedom of a design of resin can go up, for example, 
polyimide resin can also be used. The polyimide with which the meta-position permutation aromatic 
series diamine which has acids, such as 2 and 2-screw (dicarboxy phenyl) hexafluoropropylene acid 2 
anhydride, oxy-JIFUTARU acid-anhydride, and biphenyl tetracarboxylic acid anhydride, 2 anhydride, 
and a sulfone radical and/or a ether group, and the diamine which has a hexafluoropropylene radical are 
obtained from combination as transparent and colorless polyimide resin can be mentioned. About these 
polyimide resin, it is indicated by Fujita et al., a Japanese east technical report, the 29th volume, No. 1, 
and the 20-28th page (1991), for example. Moreover, the transparency of the resin with which both acid 
2 anhydride and diamine have a hexafluoropropylene radical is high also in these transparent and 
colorless polyimide resin. The resin of fluorine systems other than the polyimide of these fluorines 
system can also be used. The ingredient of a fluorine system has the description of a low dielectric 
constant and high thermal resistance while it is excellent in transparent and colorless nature. 
[0101] Moreover, it is desirable to use the photoresist containing a silicon element as an ingredient of a 
photoresist used in order to carry out patterning of the interlayer insulation film which consists of an 
organic material which does not have photosensitivity. As for etching of the above-mentioned organic 
thin film, it is common to carry out by the dry etching method using the etching gas containing CF4, and 
CF3H and SF6 grade. Since both the interlayer insulation film etched and the photoresist which 
functions as etching resist consist of an organic material, if it etches by the above-mentioned approach, it 
is difficult to enlarge a selection ratio. It is desirable that there is sufficient difference (selection ratio) 
for the own etch rate of an ingredient especially since the thickness of an interlayer insulation film and 
the thickness of a resist layer are almost comparable when etching the interlayer insulation film of 
thickness 1.5 micrometers or more like this operation gestalt. For example, the selection ratio of the 
photosensitive acrylic resin of this operation gestalt and the usual photoresist (for example, OFPR[ by 
TOKYO OHKA KOGYO CO., LTD. ]- 800) is about 1.5. On the other hand, the selection ratio of the 
photoresist of silicon element content and the photosensitive acrylic resin which were used with this 
operation gestalt is about 2.0 or more, and highly precise patterning is possible for it. 
[0102] Furthermore, after forming the usual photoresist layer which does not contain a silicon element 
as other approaches, the etch rate of a photoresist layer can be made small by applying a silane coupling 
agent (for example, hexamethyldisilazane) to the front face of a photoresist layer, and carrying out 
oxygen plasma treatment of this silane coupling agent layer. This is because a silane coupling agent 
layer turns into a silicon oxide layer and functions as a protective layer of a photoresist layer by oxygen 
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plasma treatment. This approach method can also be used combining the photoresist ingredient 
containing a silicon element. 

[0103] In the dry etching method using the etching gas with which the approach of improving a 
selection ratio using the silicon element mentioned above contains CF4, CF3H, or SF6, remarkable 
effectiveness is acquired especially. 

[0104] Thus, also in the active-matrix substrate in which the interlayer insulation film 38 was formed, 
the high transparency mold liquid crystal display of a numerical aperture is realizable like the active- 
matrix substrate of the above-mentioned operation gestalt 1. 

[01 05] Moreover, even if it uses the organic thin film which is not photosensitivity as an interlayer 
insulation film 38, since the specific inductive capacity is low and it is highly transparent, it can be made 
the thick thickness of 3 micrometers, therefore, the part to which the inter-electrode distance of the low 
specific inductive capacity and capacity leaves the capacity between the gate wiring 22 and the pixel 
electrode 21, and the capacity between source wiring 23 and the pixel electrode 21 - it can be made 

[0T06] (Operation gestalt 3) Drawing 3 is the top view showing the configuration of the 1 -pixel part of 
the active-matrix substrate in the transparency mold liquid crystal display of the operation gestalt 3 of 
this invention, and drawing 4 is the B-B' sectional view of the active-matrix substrate in the transparency 
mold liquid crystal display of drawing 3 . In addition, the same sign is attached to the member which 
does so the same operation effectiveness as drawing 1 and drawing 2 , and the explanation is omitted. 
[0107] In the active-matrix substrate of this operation gestalt 3 It is the point of the connection electrode 
25 connected to drain electrode 36b of TFT24. Although the addition capacity counterelectrode 27 
which counters addition capacity electrode 25a which is one electrode of the addition capacity of a pixel 
has composition connected to the counterelectrode formed on the opposite substrate through the addition 
capacity common wiring 6 of drawing 16 The formation location of contact hole 26a which pierces 
through an interlayer insulation film 38 is formed in the upper part of the addition capacity 
counterelectrode 27 which is the end of this addition capacity common wiring 6, and addition capacity 
electrode 25a. That is, this contact hole 26a is prepared in the addition capacity wiring upper part which 
consists of metal membranes of protection-from-light nature. 
[0108] This has the following advantages. 

[0109] For example, since it is the thickness which cannot be disregarded even if it compares with 4.5 
micrometers which is the thickness of a liquid crystal cell when thickness of an interlayer insulation film 
38 is set to 3 micrometers, the optical leakage by the orientation turbulence of liquid crystal occurs 
around contact hole 26a. Therefore, when such contact hole 26a is formed in opening of a transparency 
mold liquid crystal display, the fall of the contrast by this optical leakage arises. On the other hand, in 
the active-matrix substrate of this operation gestalt 3, since contact hole 26a is formed in the metal 
membrane upper part of the protection-from-light nature of the addition capacity counterelectrode 27 
which is the end of the addition capacity common wiring 6, and addition capacity electrode 25a, such a 
problem is not produced. That is, if this contact hole 26a is prepared in the addition capacity wiring 
upper part which is the metal membrane of protection-from-light nature, even if the optical leakage by 
the orientation turbulence of liquid crystal occurs, it will be the protection-from-light sections other than 
opening, and the fall of contrast will not be produced. This is also the same as when forming addition 
capacity by using some adjoining gate wiring 22 as an addition capacity electrode, by forming contact 
hole 26a on the adjoining gate wiring 22 in this case, can be shaded with the gate wiring 22 and can 
prevent the fall of contrast. ( 
[0110] Moreover, since this active-matrix substrate forms transparence electric conduction film 37a as a 
connection electrode 25 which connects drain electrode 36b and contact hole 26a of TFT24, even if it 
forms contact hole 26a on addition capacity, the decline in a numerical aperture is not produced. 
[01 1 1] Since it is shading with the addition capacity counterelectrode 27 in the hole lower part, even if 
the orientation of liquid crystal is in disorder in the part, there is no effect in a display. Therefore, for 
formation of contact hole 26a It is not necessary to think the dimensional accuracy as important, and can 
form greatly and smoothly, and without the pixel electrode 21 formed on an interlayer insulation film 38 
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going out by contact hole 26a, it is connected better and the yield also improves. 
[01 12] (Operation gestalt 4) drawing 5 shows the configuration of the active-matrix substrate in the 
transparency mold liquid crystal display of the operation gestalt 4 of this invention - it is a sectional 
view a part. 

[0113] In the active-matrix substrate of this operation gestalt 4, the metal nitride layer 41 is formed on 
transparence electric conduction film 37a' which contact hole 26b which pierces through an interlayer 
insulation film 38 is formed in the upper part of the addition capacity common wiring 6 3 and was formed 
in the lower part of this contact hole 26b. 
[0114] This has the following advantages. 

[0115] There is a problem in adhesion with Ta, aluminum, etc. which are metals, such as resin which 
constitutes an interlayer insulation film 38, and ITO which is the transparence electric conduction film. 
For example, in the washing process after opening of contact hole 26b, from opening of contact hole 
26b, the penetrant remover invaded into the interface between the resin and substrate, and there was a 
problem that film peeling of resin arose. On the other hand, in the active-matrix substrate of this 
operation gestalt 4, since adhesion with the resin forms the metal nitride layers 41, such as good TaN, 
good A1N, etc., the problem about adhesion, such as film peeling, is not produced. 
[01 16] As long as metals, such as connection electrode 37a* which is the transparence electric 
conduction film, and Ta, aluminum, etc. and adhesion are good, any may be used for this metal nitride 
layer 41, but since it needs to connect electrically connection electrode 37a' and the pixel electrode 21, it 
needs to have good conductivity. [ the resin which constitutes an interlayer insulation film 38, and ] 
[01 17] (Operation gestalt 5) This operation gestalt 5 explains the drive approach of a transparency mold 
liquid crystal display. 

[0118] Each wiring and a pixel electrode are made to overlap by forming an interlayer insulation film in 
the transparency mold liquid crystal display of this invention. Although the field where electric field are 
not impressed to liquid crystal will occur without a pixel electrode and each wiring overlapping if 
spacing is open in the meantime, this field can be lost by making a pixel electrode overlap each wiring in 
this way. Moreover, although electric field are not impressed to the liquid crystal between adjoining 
pixel electrodes, either, the optical leakage by it can be intercepted with each wiring. For this reason, it 
becomes unnecessary to form a black mask in the form where the lamination gap of both substrates was 
expected, on an opposite substrate, and a numerical aperture can be raised. Moreover, since the electric 
field resulting from each wiring can also be shielded, there is also an advantage that control of the poor 
orientation of liquid crystal can be aimed at. 

[0119] However, as for this overlap width of face, it is desirable for it to be necessary to expect and set 
up dispersion in an actual production process for example, and to be set as about 1 .0 micrometers or 
more. 

[0120] As mentioned above, when it considered as the structure which source wiring and a pixel 
electrode are made to overlap, it originated in the capacity between source wiring and a pixel electrode, 
the cross talk occurred, and there was a problem of reducing display grace. In the liquid crystal panel 
especially used for a notebook mold BASO narcon pewter, in order to arrange a pixel for a vertical 
stripe generally, the effect to the display of the capacity between source wiring and a pixel electrode is 
large. Since the configuration of a pixel electrode serves as a rectangle which makes a long side the part 
which adjoins a source signal in this array as this reason and the colors of that the capacity between a 
pixel electrode and source wiring becomes large relatively and a display of adjoining source wiring 
differ, there is little functionality of a signal and it can consider that effect of capacity cannot be made to 
cancel etc. 

[0121] In the transparency mold liquid crystal display of this invention, since an interlayer insulation 
film consists of an organic thin film, specific inductive capacity is small, and since thickness can be 
thickened easily, capacity between a pixel electrode and each wiring can be made small, further - this - 
in addition, in order to make small effect of the capacity between source wiring and a pixel electrode 
and to reduce a vertical cross talk enough also in a notebook mold BASO narcon pewter, the following 
drive approaches can be used. 
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[0122] The drive approach of the transparency mold liquid crystal display of this operation gestalt 5 
drives the polarity of a data signal using the drive approach (henceforth 1H reversal) reversed for every 
1 level period in order to reduce the effect to the display of the capacity between source wiring and a 
pixel electrode. 

[0123] The capacity between source wiring and a pixel electrode shows the effect which it has on the 
charging rate of a pixel to drawing 6 about the case ( drawing 7 a) of 1H reversal, and the case ( drawing 
7 b) of the drive approach (henceforth field reversal) of reversing the polarity of a data signal for every 
field. 

[0124] In drawing 6 , the charging rate difference of an axis of ordinate shows the rate of the actual- 
value difference of the electrical potential difference impressed to the liquid crystal of a halftone display, 
when the window pattern of the black whose pulse duty factor of a lengthwise direction is 33% is 
displayed into a halftone display, the case of a uniform display of halftone, and. Moreover, it is 
proportional to the voltage variation of the pixel electrode resulting from the capacity between source 
wiring and a pixel electrode, and is defined as the capacity factor of an axis of abscissa by the following 
formula (1). 
[0125] 

Capacity factor =Csd/(Csd+Cls+Cs) ... (1) 

However, Csd shows the capacity value between a pixel electrode and source wiring, Cls shows the 
capacity value in the halftone display of the liquid crystal which constitutes each pixel, and Cs shows 
the capacity value of the addition capacity which constitutes each pixel. In addition, the halftone display 
shows the case where permeability is 50%. 

[0126] Like [ it is ****** from drawing 6 and ], even if the drive approach of the 1H reversal by this 
operation gestalt 5 has a the same capacity between source wiring and a pixel electrode compared with 
the drive approach by field reversal, it turns out that the effect on the effective voltage impressed to 
actual liquid crystal can be reduced to 1 / 5 - 1/10. Since in 1H reversal drive it is a period short enough 
and the polarity of a data signal is reversed to the time amount of the 1 field between the 1 fields, this 
reason is the signal of + polarity. - It is because the effect which a polar signal has on a display is 
canceled. 

[0127] By the way, when the display experiment was conducted by the VGA panel of 26cm of vertical 
angles, it turned out that a cross talk will become remarkable if a charging rate difference becomes 0.6% 
or more in halftone, and a problem arises for display grace. The dotted line shows this spec, all over 
drawing of drawing 6 . According to drawing 6 , in order to make a charging rate difference 0.6% or 
less, it turns out that what is necessary is just to make a capacity factor 10% or less. 
[0128] The relation between the amount of overlap of the pixel electrode and source wiring at the time 
of calculating the thickness of an interlayer insulation film as a parameter in the VGA panel of 26cm of 
vertical angles to drawing 8 and the capacity between a pixel electrode and source wiring is shown. 
Here, the interlayer insulation film was used as the acrylic photopolymer (specific inductive capacity 
3.4) used in the above-mentioned embodiment 1. Moreover, if process tolerance is taken into 
consideration at this time, the overlap width of face between a pixel electrode and source wiring is 
required for at least 1 micrometer. In order to make a charging rate difference into 0.6% or less 
according to drawing 6 and drawing 8 , using overlap width of face as 1 micrometer, things are 
understood that the thickness of an interlayer insulation film should just be 2.0 micrometers or more. 
[0129] Thus, when a pixel electrode is made to overlap to source wiring, by performing 1H reversal 
drive which reverses the polarity of a signal for every 1 level period, the good display a vertical cross 
talk is not accepted to be in the source line reversal drive which reverses the polarity of the signal of 
adjoining source wiring even if there is no line trap can be obtained, and it can respond also to a 
notebook mold personal computer enough. 

[0130] Moreover, even if it uses the dot reversal drive which reverses the polarity of the signal inputted 
into the pixel electrode which adjoins a longitudinal direction in 1H reversal drive, the same 
effectiveness as the above-mentioned 1H reversal drive is acquired. Moreover, also in a source line 
reversal drive, when the capacity between a pixel electrode and source wiring is sufficiently small, it is 
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effective. Furthermore, since the capacity between a pixel electrode and source wiring is small enough 
according to the invention in this application, when carrying out color display with low correlation to the 
signal supplied to an adjoining pixel electrode, generating of a cross talk can be controlled. 
[0131] (Operation gestalt 6) With this operation gestalt 6, while reversing the polarity of the electrical 
potential difference impressed to liquid crystal for every 1 gate wiring, the signal impressed to a 
counterelectrode is synchronized with polar reversal of a source signal, and the drive approach which 
carries out an alternating current drive is explained. 

[0132] Thus, by driving a counterelectrode, the amplitude of a source signal can be stopped small. 
[0133] The case where the alternating current drive of the counterelectrode is carried out by amplitude 
5V is shown in above-mentioned drawing 6 at coincidence. Although a charging rate difference 
becomes large about ten percent by carrying out the alternating current drive of the counterelectrode 
according to drawing 6 , since 1H reversal drive is performed, compared with a field reversal drive, a 
charging rate difference can be enough made small. Therefore, the good display as which a vertical cross 
talk is not regarded is realizable also by this drive approach. 

[0134] It can simplify a production process while a flat pixel electrode and each wiring can be made to 
be able to overlap this operation gestalt 7 and it can aim at control of the improvement in the numerical 
aperture of a liquid crystal display, and the poor orientation of liquid crystal. (Operation gestalt 7) And it 
is the case where the capacity component between each wiring and a pixel electrode reduces more the 
effect of the cross talk given to a display, and obtains a good display. In addition, it is the case where it 
considers as a highly transparent interlayer insulation film to the sensitization agent used for said 
photosensitive transparence acrylic resin by exposing all over a substrate and making an unnecessary 
sensitization agent react completely, after exposure and development of an interlayer insulation film. 
[0135] Drawing 9 is the top view showing the configuration of the 1 -pixel part of the active-matrix 
substrate in the transparency mold liquid crystal display of the operation gestalt 7 of this invention. 
[0136] In drawing 9 , two or more pixel electrodes 51 are formed in the active-matrix substrate in the 
shape of a matrix, and it passes along the perimeter of these pixel electrodes 51 in it, and each gate 
wiring 52 and source wiring 53 are formed in it so that a rectangular difference may be carried out 
mutually. The part overlaps such gate wiring 52 and source wiring 53 with the periphery part of the 
pixel electrode 51. Moreover, in a part for the intersection of such gate wiring 52 and source wiring 53, 
TFT54 as a switching element connected to the pixel electrode 51 is formed. The gate wiring 52 is 
connected to this gate electrode of TFT54, and drive control of TFT54 is carried out by the signal 
inputted into a gate electrode. Moreover, source wiring 53 is connected to the source electrode of 
TFT54, and a data signal is inputted into the source electrode of TFT54. Furthermore, the drain 
electrode of TFT54 is connected with addition capacity electrode 55a which is one electrode of addition 
capacity through the connection electrode 55 while connecting with the pixel electrode 51 through a 
contact hole 56 at connection electrode 55 pan. The addition capacity counterelectrode 57 which is an 
electrode of another side of this addition capacity is connected to common wiring. 
[0137] Drawing 1 0 is the C-C sectional view of the active-matrix substrate in the transparency mold 
liquid crystal display of drawing 9 . 

[0138] In drawing 10 , on the transparence insulation substrate 61, the gate electrode 62 connected to the 
gate wiring 52 of drawing 9 is formed, a it top is covered and gate dielectric film 63 is formed. The 
semi-conductor layer 64 is formed so that it may superimpose on the gate electrode 62 on it, and the 
channel protective layer 65 is formed on the center section. The both ends of this channel protective 
layer 65 and a part of semi-conductor layer 64 are covered, and the n+Si layer used as source electrode 
66a and drain electrode 66b is prepared in the condition of having been divided on the channel 
protective layer 65. On the edge of source electrode 66a which is one n+Si layer, transparence electric 
conduction film 67a and metal layer 67b are prepared, and it has become the source wiring 53 of two- 
layer structure. Moreover, on the edge of drain electrode 66b which is the n+Si layer of another side, 
transparence electric conduction film 67a f and metal layer 67b f are prepared, and transparence electric 
conduction film 67a f is extended, and it is the connection electrode 55 connected to addition capacity 
electrode 55a which is one electrode of addition capacity while it connects drain electrode 66b and the 
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pixel electrode 51. Furthermore, the upper part of TFT54, the gate wiring 52 and source wiring 53, and 
the connection electrode 55 is covered, and the interlayer insulation film 68 which consists of 
transparence acrylic resin with the high transparency which a sensitization part dissolves in a developer 
(photosensitive transparence acrylic resin) is formed. 

[01 39] On this interlayer insulation film 68, the transparence electric conduction film used as the pixel 
electrode 51 is prepared, and transparence electric conduction film 67a' which is the connection 
electrode 55 connects with drain electrode 66b of TFT54 through the contact hole 66 which pierces 
through an interlayer insulation film 68. 

[0140] The active-matrix substrate of this operation gestalt 7 is constituted as mentioned above, and it is 
the following, and can make and manufacture. 

[0141] First, on the transparence insulation substrates 61, such as a glass substrate, sequential membrane 
formation is carried out and the n+Si layer used as the channel protective coat 65 which consists of the 
gate dielectric film 63 which consists of the gate electrode 62 which consists of Ta, aluminum, Mo, W, 
Cr, etc., SiNx, Si02, Ta 205, etc., the semi-conductor film (i-Si) 64, SiNx, Ta 205, etc., source 
electrode 66a, and drain electrode 66b is formed, furthermore ~ source wiring - 53 ~ and - connection 

- an electrode - 55 - constituting - transparence - electric conduction -- the film - 67 - a - 67 - a - 
• - and - Ta - aluminum - MoW - Cr -- etc. - becoming - a metal membrane - 67 -- b - 67 -- b - 1 - 

- a spatter - sequential membrane formation ~ carrying out - a predetermined configuration -- 
patterning ~ carrying out . a book - operation - a gestalt -- seven - also setting -- source wiring - 53 - 
constituting - a metal membrane - 67 - b - 67 -- b - ' -- transparence -- electric conduction - the film 
„ 67 -- a -- 67 ~ a ~ ' - it is - ITO - the film - two-layer ~ structure - ** ~ having carried out . Even 
if a deficit is in metal membrane 67b which constitutes source wiring 53, and 67b*, since the ITO film 
connects electrically, there will be an advantage that an open circuit of source wiring 53 can be lessened 
in this configuration. 

[0142] Furthermore, photosensitive acrylic resin is formed by 2-micrometer thickness by the spin 
applying method as an interlayer insulation film 68 on it. To this photosensitive acrylic resin, it exposes 
according to a desired pattern and a development is carried out with an alkaline solution. Only the part 
exposed by this is etched with an alkaline solution, and the contact hole 56 which penetrates an 
interlayer insulation film 68 is formed. 

[0143] Then, the transparence electric conduction film used as the pixel electrode 51 is formed by the 
spatter on these interlayer insulation films 68 and a contact hole 56, and patterning of this is carried out. 
By this, the pixel electrode 51 will be connected with transparence electric conduction film 67a' 
connected with drain electrode 66b of TFT54 through the contact hole 56 which pierces through an 
interlayer insulation film 68. Thus, the active-matrix substrate of this operation gestalt 7 can be 
manufactured. 

[0144] With this operation gestalt 7, photosensitive transparence acrylic resin with the high transparency 
which a sensitization part dissolves in a developer (positive type photosensitivity acrylic resin) is used as 
an ingredient which forms an interlayer insulation film 68. 

[0145] The ingredient which mixed the naphthoquinonediazide system positive type sensitization agent 
as positive type photosensitivity acrylic resin to the base polymer which consists of a copolymer of a 
methacrylic acid and glycidyl methacrylate, for example is desirable. Since this resin contains a glycidyl 
group, a bridge can be constructed with heating (hardening), as the physical properties after hardening ~ 
dielectric constant: ~ more than permeability:90% to the light of about about 3.4 and the wavelength 
range of 400nm - 800nm is obtained. Moreover, it can decolorize from irradiating the ultraviolet rays of 
i line (365nm) in a short time. Moreover, ultraviolet rays other than i line can be used for patterning. 
Since the heat-resistant temperature of the photosensitive acrylic resin used with this operation gestalt is 
280 degrees C in general, it is temperature conditions about 250 degrees C - 280 degrees C or less, and 
degradation of an interlayer insulation film can be controlled by performing processes, such as 
formation of the pixel electrode after interlayer insulation film formation. 

[0146] The formation process of the interlayer insulation film 68 by above-mentioned highly transparent 
photosensitive transparence acrylic resin is explained in more detail below. 
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[0147] First, on a substrate, the formation process of this interlayer insulation film 68 carries out spin 
spreading, and performs the solution containing a photosensitive transparence acrylic material like a 
series of usual photograph patterning processes in order of a PURIBE king, pattern exposure, alkali 
development, and pure-water washing. 

[0148] That is, the solution which contained photosensitive transparence acrylic resin for the interlayer 
insulation film 68 is formed in 3-micrometer thickness by the spin applying method. In this case, the 
acrylic resin of viscosity 29.0cp is applied by the spin rotational frequency 900 - 1 lOOrpm. By doing so, 
flattening of the pixel electrode is carried out, a level difference like before is lost, the poor orientation 
of liquid crystal is controlled, and display grace improves. Then, the substrate was heated at about 100 
degrees C, and the solvent of photosensitive transparence acrylic resin was dried (ethyl lactate, 
propylene-glycol-monomethyl-ether acetate, etc.). Then, according to the desired pattern, it exposed to 
this photosensitive transparence acrylic resin, and the alkaline solution (tetramethylammonium 
hydronalium oxide; it is called Following TMAH) etc. performed the development. The exposed part 
was etched with this alkaline solution, and the contact hole 56 which penetrates an interlayer insulation 
film 68 was able to be formed. 0.1-1.0-mol% of the concentration of a developer (in the case of TMAH) 
is desirable. The decrement of the thickness of the photosensitive transparence acrylic resin of the part 
which is not exposed as the concentration is more than 1.0mol% is large, and control of thickness 
becomes difficult. If the concentration of a developer uses it by 2.4-mol % and high concentration, the 
deterioration object of acrylic resin will remain in the part of NUKI of development as a residue, and 
poor contact will arise. Moreover, if concentration is lower than 0.1-mol%, it circulates through a 
developer, and since fluctuation of concentration is large, with the developer of the method used 
repeatedly, concentration control will become difficult. 

[0149] Furthermore, the developer which remained in the substrate front face with pure water is washed. 
Thus, since it can form by the spin applying method, even if photosensitive transparence acrylic resin is 
several micrometers thickness, it can form thickness in homogeneity easily by choosing moderately the 
rotational speed of a spin coater, and the viscosity of photosensitive transparence acrylic resin. 
Moreover, the taper configuration of the contact hole section can acquire a loose configuration by 
choosing moderately the light exposure at the time of pattern exposure, developer concentration, and 
developing time. 

[0150] Resin may color and appear depending on the class (for example, a naphthoquinone JIAJITO 
system sensitization agent, a naphthoquinonediazide system positive type sensitization agent) and 
amount of a sensitization agent which are used for photosensitive transparence acrylic resin after 
development. Therefore, expose all over a substrate, the unnecessary sensitization agent which is 
contained in resin and which is colored is made to react completely, the light absorption in a visible 
region is lost, and the rarefaction of acrylic resin is attained. A naphthoxy diazido system positive type 
sensitization agent, a naphthoquinonediazide system sensitization agent, etc. are included as a 
sensitization agent. Here, after applying 3 micrometers of thickness of acrylic resin, the change of the 
permeability before and behind the exposure at the time of exposing a front face to the wavelength (nm) 
of the transmitted light is shown in drawing 1 1 . When light, such as ultraviolet radiation, is not 
irradiated, in the wavelength of 400nm of the transmitted light, the permeability is improved for that the 
permeability of whose was 65% to 90% or more after the optical exposure, so that drawing 1 1 may also 
show. In this case, although exposure is performed from the front face of a substrate, by using the 
exposure from a rear face together, this processing can be completed in a short time, and it can 
contribute to improvement in an equipment throughput. 

[0151] Finally, a substrate is heated and resin is stiffened by crosslinking reaction. That is, in order to 
stiffen resin, a substrate is installed on a hot plate or in clean oven, and it heats at about 200 degrees C. 
[0152] Thus, by using a transparence photopolymer, without passing through etching like before, and a 
resist exfoliation process, only at a photograph process, the contact hole 56 which pierces through the 
interlayer insulation film 68 for connecting an interlayer insulation film 68, and the pixel electrode and 
the drain electrode of a switching element formed on this interlayer insulation film 68 can be formed, 
and a production process is simplified. The thickness of the photosensitive transparence acrylic resin at 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/25/2004 



Page 17 of 22 



this time can be formed in the thickness (in the case of this operation gestalt 7, if 3 micrometers and 
thickness become thick, light transmittance will fall and color only that part) for which it is needed from 
0.05 micrometers to 10 micrometers at homogeneity by choosing suitably the viscosity of a resin 
solution, and the rotational speed of the spin coater at the time of spin spreading. 
[0153] Furthermore, ITO is formed on this photosensitive transparence acrylic resin by sputtering at 50- 
150nm thickness, patterning is performed, and the pixel electrode 51 is formed. When the thickness of 
the ITO film which is this pixel electrode 51 was 50nm or more, invasion of the drug solution from the 
surface clearance between this ITO film could be prevented, and effectiveness was acquired although 
the swelling of the resin produced with the drug solutions (dimethyl sulfoxide etc.) used for exfoliation 
liquid is controlled. By the above manufacture approach, the active-matrix substrate of this operation 
gestalt 7 is producible. . 
[0154] Therefore, also in this operation gestalt 7, the bright liquid crystal display of a high numerical 
aperture of the Takamitsu permeability used as a pixel opening part is realizable with existence of an 
interlayer insulation film 68 except source wiring and a gate wiring part. 

[0155] Moreover, flattening can become possible by existence of an interlayer insulation film 68, lower 
layer wiring and the effect of the level difference by the switching element can be lost, the open circuit 
by the side of the drain of the pixel electrode which had happened in the level difference section can be 
lost conventionally, and a defective pixel can be decreased. Moreover, the poor orientation of the liquid 
crystal by this level difference can be prevented. Furthermore, since it insulates on both sides of the 
interlayer insulation film 68 in between between source wiring 53 and the pixel electrode 5 1 , the 
defective picture element by the electric leak between the source wiring 53 produced conventionally and 
the pixel electrode 51 will also decrease. 

[0156] Furthermore, the membrane formation which was required to form an interlayer insulation film 
68 conventionally, the pattern formation process by the photoresist, an etching process, a resist 
exfoliation process, and a washing process can form only with a resin formation process in this 
operation gestalt 7, and a production process is simplified. 

[0157] (Operation gestalt 8) This operation gestalt 8 is the case where the adhesion between the 
interlayer insulation film 68 in the above-mentioned operation gestalt 7 and its substrate film is raised. 
[0158] Although adhesion with the photosensitive transparence acrylic resin used as an interlayer 
insulation film 68 depending on the ingredient of the substrate film may not be good in this case, as 
substrate film on the front face of a substrate before spreading of the photosensitive transparence acrylic 
resin in the above-mentioned operation gestalt 7 of drawing 9 Gate dielectric film 63, the channel 
protective coat 65, source electrode 66a, drain electrode 66b, On the front face of transparence electric 
conduction film 67a, 67a' and metal membrane 67b, and 67b', ultraviolet radiation is irradiated m an 
oxygen ambient atmosphere using M mold mercury lamp (860W), the front face is damaged, and the 
interlayer insulation film 68 by photosensitive transparence acrylic resin is formed on the devastated 
front face after that. Other formation processes produce a active-matrix substrate by the same approach 
as the above-mentioned operation gestalt 7. an interface with the interlayer insulation film 68 according 
to the substrate film and photosensitive transparence acrylic resin in order that the adhesion between the 
substrate film and the photosensitive transparence acrylic resin whose front face was ruined may 
improve by this formation approach ~ for example, when the mixed liquor of a chemical of a certain 
kind, for example, the hydrochloric acid and ferric chloride which etch ITO, etc. invades, the 
conventional problem that film peeling takes place among these film is lost. 

[0159] Thus, by irradiating ultraviolet radiation on the substrate front face before forming an interlayer 
insulation film 68, the adhesion between an interlayer insulation film 68 and its substrate film can 
improve, and a stable device can be realized to the processing in a process. 

[0160] Moreover, in this invention, before applying the resin for forming an interlayer insulation film 68 
as an approach of improving the adhesion between an interlayer insulation film 68 and its substrate film, 
the method of performing surface treatment by the silane coupling agent is about the front face of the 
substrate film. Also in a silane coupling agent, especially the improvement effect of adhesion has 
hexamethyldisilazane, dimethyl diethoxysilane, remarkable n-butyltrimethoxysilane, etc. For example, 
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as substrate film, when a silicon nitride film was used, as compared with the case of not processing, 
adhesion reinforcement improved about 10% by performing silane coupling agent processing. 
Moreover, the phenomenon in which the pattern of resin shifted with the internal stress accompanying 
the crosslinking reaction of resin which happens when the adhesion of resin and the substrate film is low 
was able to prevent completely by performing silane coupling agent processing. 

[0161] In addition, a silane coupling agent may be applied to the substrate film as mentioned above, may 
be blended in the resin ingredient which forms an interlayer insulation film, and may use these together, 
for example, photosensitive acrylic resin ~ a dimethylethoxy silane - lwt% - the adhesion 
reinforcement with a silicon nitride improved 70% by adding. 

[0162] (Operation gestalt 9) This operation gestalt 9 is the case where the adhesion between the 
interlayer insulation film 68 in the above-mentioned operation gestalt 7 and the pixel electrode material 
formed on it is raised. 

[0163] the dry etching system after forming the interlayer insulation film 68 by photosensitive 
transparence acrylic resin in the above-mentioned operation gestalt 7 of drawing 9 - using - the oxygen 
plasma - from the front face of an interlayer insulation film 68 up to 100-500nm thickness - ashing - it 
processed, this ashing - an parallel monotonous mold plasma etching system is used, it is RF power 
1.2kW, pressure 800mTorr, oxygen flow rate 300sccm, the temperature of 70 degrees C, and the 
conditions of RF impression time amount 120sec, and the front face of acrylic resin is made to ash in 
processing At this time, it carries out in the oxygen plasma and that front face will be in the condition 
that water and a carbon dioxide fell out, and it went away and was ruined in the oxidative degradation of 
the organic substance. 

[0164] then, the ITO film used as the pixel electrode 51 - sputtering - this ashing - a active-matrix 
substrate is produced by forming membranes to 50-1 50nm thickness, performing patterning, and 
forming the pixel electrode 51 on the photosensitive transparence acrylic resin whose front face 
processed and was ruined, this ashing - by processing, the adhesion of the pixel electrode 68 and the 
interlayer insulation film 68 by the photosensitive transparence acrylic resin whose front face was ruined 
as that lower layer film improved greatly, and even if it impressed the supersonic wave at the time of 
substrate washing, film peeling was lost among these film, the above - ashing ~ although it is 
processing thickness, when thinner than lOOnm, effectiveness is not acquired, and since film decrease of 
photosensitive transparence acrylic resin is too large when thicker than 500nm, dispersion becomes large 
too much and it becomes a display top problem at the thickness of the photosensitive transparence 
acrylic resin within a substrate. The above-mentioned dry etching system was not based on the methods, 
such as a barrel processing system and a RIE method, but the adhesion improvement effect was 
acquired. 

[0165] Thus, before forming a pixel electrode material on an interlayer insulation film 68, by ashing that 
front face by the oxygen plasma, the adhesion between this interlayer insulation film 68 and the pixel 
electrode material formed on it can improve, and a more stable device can be realized to the processing 
in a process, furthermore, this ashing - since the residue of the contact hole section is removable by 
processing, there is effectiveness which controls a faulty connection's generating in the contact hole 
section. 

[0166] after bridge formation processing of the resin which forms an interlayer insulation film in this 
operation gestalt ~ ashing - it processed, since the crosslinking reaction of resin is accompanied by 
generating of gas, before performing bridge formation processing of resin - ashing - rather than it 
processes - after bridge formation processing - ashing - processing - ashing - it is effective in 
processing being stabilized. 

[0167] (Operation gestalt 10) The configuration of the 1-pixel part of the active-matrix substrate of the 
transparency mold liquid crystal display by the operation gestalt 10 of this invention is shown in 
drawing 14 . Moreover, the sectional view in alignment with D-D' of the active-matrix substrate of 
drawing 14 is shown in drawing 15 . In addition, the same reference mark is given to the member which 
has the same function as drawing 1 and drawing 2 , and explanation is omitted. 
[0168] In the active-matrix substrate of this operation gestalt, contact to TFT24 and the pixel electrode 
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21 and contact to addition capacity electrode 25a and the pixel electrode 21 are taken through contact 
holes 26a and 26b, respectively. Moreover, source wiring 23 was formed by the monolayer which 
consists of a metal. Of course, it is good also as multilayer structure more than two-layer. Addition 
capacity electrode 25a was formed at the same process like the old operation gestalt using the same 
ingredient as source wiring 23. The formation location of the contact holes 26a and 26b which pierce 
through an interlayer insulation film 38 was made into the metal-electrode 23b upper part [ which was 
formed, respectively so that a part might lap with drain electrode 36b ], and addition capacity electrode 
25a top. That is, contact holes 26a and 26b are formed on the metal electrode which all has protection- 
from-light nature. 

[0169] The transparency mold liquid crystal display by this operation gestalt has the following 
advantages. The thickness of the interlayer insulation film 38 used by this invention is very thick 
compared with the former, for example, is 3 micrometers. Since this thickness is equivalent to 4.5 
micrometers (eel gap) in thickness of a typical liquid crystal layer, the optical leakage by the orientation 
turbulence of a liquid crystal molecule produces it around contact holes 26a and 26b. Therefore, if 
contact holes 26a and 26b are formed in opening of a transparency mold liquid crystal display, the fall of 
contrast will arise by optical leakage. On the other hand, in the active-matrix substrate of this operation 
gestalt, since it is shading near the contact hole 26a by metal-electrode 23b while while forms addition 
capacity and shading near the contact hole 26b by addition capacity electrode 25 a which is an electrode, 
the problem of a fall of the contrast by contact holes 25a and 25b can be prevented. Moreover, a 
numerical aperture can be further improved by forming so that the addition capacity counterelectrode 27 
may not be protruded from addition capacity electrode 25a. 

[0170] In addition, although this operation gestalt explained the Cs-Common method, the same 
effectiveness is acquired also by the Cs-on-Gate method. 

[0 1 7 1 ] In each above operation gestalten 1 - 1 0, the effect of the cross talk which can simplify a 
production process while being able to make a pixel electrode and each wiring able to overlap and being 
able to aim at control of the improvement in the numerical aperture of a liquid crystal display and the 
poor orientation of liquid crystal, and the capacity component between each wiring and a pixel electrode 
gives to a display can be reduced more, and a good display can be obtained. Moreover, in addition to 
this, wide-field-of-view cornification can be attained. 

[0 1 72] As a reason this wide-field-of-view cornification is attained, since the front face of a pixel 
electrode was flat, the orientation turbulence of liquid crystal was lost, Moreover, when the disclination 
line by wiring electric field having been lost and adjoining spacing of opening form an interlayer 
insulation film in a several micrometers thick film from divisor mum to being about ten micrometers It 
is mentioned further that the slanting light from a back light can be used effectively, that contrast 
became large (it is 1 :300 or more at SVGA which is 10.4 inches), etc. Therefore, it became possible to 
make small the value of the retardation which is the refractive-index anisotropy (**n) x eel thickness (d) 
of liquid crystal. Here, the eel thickness d is mainly changed. Although an angle of visibility will 
generally become large if **nxd is made small, contrast will worsen. However, in this invention, by 10.4 
inch VGA, the pixel electrode became large, for example, the numerical aperture became 85% from 
65%, it is losing the margin conventionally prepared between a pixel electrode and each wiring, and the 
brightness also became [ it increased 20 point (about 30%), and ] 1 .5 or more times. Moreover, in 12.1 
inch XGA, a numerical aperture is sharply improved from 55% to 80%. In the conventional 
configuration, if 3 micrometers and lamination precision make [ spacing of 6 micrometers, source 
wiring, and a picture element electrode ] it 5 micrometers, source wiring width of face this if the 
configuration which puts a picture element electrode on source wiring is used to haying been required 22 
micrometers or more as spacing of adjoining opening, since the area of the field which it comes out of 
spacing of adjoining opening considering as width of face of 6 micrometers of source wiring, and does 
not contribute to a display can be decreased sharply, a numerical aperture can be improved sharply. 
[0173] In addition, although the above-mentioned operation gestalten 3 and 4 explained the transparency 
mold liquid crystal display of the structure where one electrode (addition capacity electrode) of addition 
capacity is connected to a counterelectrode through addition capacity common wiring, the effectiveness 
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same also as structure where an addition capacity electrode is the gate wiring 22 of the adjoining pixel is 
acquired. This case is shown in the liquid crystal display of drawing 12 and the Cs-on-Gate method of 
drawing 13 . This Cs-on-Gate method is a method which forms the addition capacity Cs for the gate 
wiring 22 and the pixel electrode 21 of just before or a degree in piles. As for the pixel electrode 21, at 
this time, it is desirable not to put a few on the self-stage gate, and to put on just before or the next gate 
greatly. 

[0174] Moreover, although the thing in which the contact hole which pierces through this interlayer 
insulation film and reaches this connection electrode was formed is used with each above-mentioned 
operation gestalten 1-10 while carrying out patterning of this and forming an interlayer insulation film, 
after applying highly transparent photosensitive transparence acrylic resin by the spin applying method 
(Not only the spin applying method but other the applying methods (between the roll to which 
irregularity was attached, and a belt, a spreading side is made into a roll side and it lets the substrate 
section pass.), for example, roll coat method) the thickness applied with extent of this irregularity is 
determined - and the slot coat method (it lets the substrate section pass under a delivery.) the thickness 
applied by the width of face of this delivery is determined, it is - even if - the effectiveness of this 
invention can be done so. 

[0175] Furthermore, with each above-mentioned operation gestalten 7 and 8, i line with the shortest 
wavelength (wavelength of 365nm) is used among i line (wavelength of 365nm) which is the bright line 
of ultraviolet rays generally used in an exposure process, h line (wavelength of 405nm), and g line 
(wavelength of 436nm). Optical irradiation time can be shortened by this, the decolorization 
effectiveness of the operation gestalt 7 is also high, and the effectiveness which damages the front face 
of the operation gestalt 8 is also high. 
[0176] 

[Effect of the Invention] As mentioned above, according to this invention, by preparing an interlayer 
insulation film, each wiring and a pixel electrode can be made to overlap, and while improving a 
numerical aperture, the poor orientation of liquid crystal can be controlled. Since this interlayer 
insulation film consists of an organic thin film, specific inductive capacity is low compared with an 
inorganic thin film, and since thickness can also be thickened easily, the capacity between each wiring 
and a pixel electrode can be reduced. Therefore, the feed through of the write-in electrical potential 
difference to a picture element and dispersion of a production process which can reduce the vertical 
cross talk resulting from the capacity between source wiring and a pixel electrode, and originate in the 
capacity between a pixel electrode and gate wiring can be reduced. 

[0177] Moreover, this interlayer insulation film can apply photosensitive organic thin films, such as 
acrylic resin, by the applying method, they can carry out patterning by exposure and development, and 
the organic thin film of the thickness of several micrometers can be obtained with sufficient 
productivity. For this reason, the high transparency mold liquid crystal display of a numerical aperture 
can be realized, without increasing a production cost sharply. Moreover, even if it carries out the 
laminating of the organic thin film, it carries out patterning according to the etching process after 
forming a photoresist on it and it forms, the high transparency mold liquid crystal display of a numerical 
aperture can be obtained similarly. When the resin which is the ingredient of an interlayer insulation 
film is coloring, it can consider as a transparency mold liquid crystal display good also about a 
foreground color by carrying out the rarefaction of the resin by optical or chemical decolorization 
processing after patterning. 

[0178] Furthermore, the connection electrode which connects the drain electrode and pixel electrode of 
TFT can improve a numerical aperture further by forming using the transparence electric conduction 
film. This transparence electric conduction film can form source wiring in coincidence as two-layer 
structure, and if source wiring is made into two-layer structure, it can prevent an open circuit of source 
wiring. 

[0179] Furthermore, by forming in the upper part of addition capacity wiring or gate wiring, it is shaded 
by part for an addition part by volume, and the optical leakage of the contact hole which pierces through 
an interlayer insulation film can improve a contrast ratio. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/25/2004 



Page 21 of 22 



[0180] Furthermore, if a metal nitride layer is formed in the lower part of the contact hole which pierces 
through an interlayer insulation film, adhesion of an interlayer insulation film and its substrate can be 
made good, and it can consider as a stable transparency mold liquid crystal display to the processing in a 
manufacture process. 

[0181] Furthermore, if a pixel electrode and 1 micrometers or more of source wiring are made to 
overlap, while being able to improve a numerical aperture, the process tolerance is also good. Moreover, 
if thickness of an interlayer insulation film is carried out more than 1.5 micrometer (preferably 2.0 
micrometers), even if it makes a pixel electrode and 1 micrometers or more of source wiring overlap, 
capacity between source wiring and a pixel electrode can be made sufficiently small, and a good display 
can be obtained. 

[0182] Furthermore, since the capacity between a source electrode and a pixel electrode is small enough 
when the capacity factor expressed with the above-mentioned formula (1) is made into 10% or less, 
there is effectiveness of reduction of a vertical cross talk further. 

[0183] Furthermore, if it drives by reversing the polarity of the data signal supplied from source wiring 
for every 1 gate wiring, generating of a vertical cross talk can be controlled further. 
[01 84] Furthermore, a good display is obtained, even when what [ not only ] has the configuration of 
each pixel electrode close to a square but each pixel electrode is arranged for a vertical stripe and the 
side parallel to source wiring makes the configuration of each pixel electrode a long rectangle compared 
with the side parallel to gate wiring. Therefore, also in the large-sized liquid crystal display used for a 
notebook mold personal computer etc., there is no vertical cross talk and a transparency mold liquid 
crystal display with a high numerical aperture can be realized. 

[0185] Furthermore, since flattening becomes possible with the interlayer insulation film with 
comparatively thick thickness used for this invention, conventionally, the open circuit by the side of the 
drain of the pixel electrode which had happened in the level difference section by the lower layer wiring 
etc. can lose the effect by the level difference, and the poor orientation by the level difference can be 
prevented. Moreover, since pixel inter-electrode insulates with source wiring on both sides of an 
interlayer insulation film, the defective picture element by source wiring and pixel inter-electrode 
electric leak decreases extremely, improvement in a manufacture yield is attained and reduction in a 
manufacturing cost is also attained. Furthermore, since the membrane formation which was required in 
order to form an interlayer insulation film conventionally, the pattern formation process by the 
photoresist, etching, resist exfoliation, and a washing process can form only with a resin formation 
process in this invention, shortening and simplification of a production process can be attained and 
reduction in a manufacturing cost can also be aimed at. 

[0186] Furthermore, after exposure and development of an interlayer insulation film, to the sensitization 
agent used for said photosensitive transparence acrylic resin, it can expose all over a substrate and can 
consider as a more highly transparent interlayer insulation film by making an unnecessary sensitization 
agent react completely. 

[01 87] Furthermore, by irradiating ultraviolet radiation on the substrate front face before forming an 
interlayer insulation film, the adhesion between an interlayer insulation film and its substrate film can be 
raised, and a stable device can be realized to the processing in a process. 

[0188] Furthermore, before forming a pixel electrode material on an interlayer insulation film, by ashing 
that front face by the oxygen plasma, the adhesion between this interlayer insulation film and the pixel 
electrode material formed on it can be raised, and a more stable device can be realized to the processing 
in a process. 

[0189] Furthermore, if the thickness of a pixel electrode is 50nm or more, invasion of the drug solution 
from a film surface clearance can be prevented, and the swelling of the resin produced with the drug 
solution used for exfoliation liquid can be controlled. 

[0190] Furthermore, since the numerical aperture of a display can be raised, the brightness can also be 
raised, a retardation can be made small, an angle of visibility can be made large, without worsening 
contrast, and great wide-field-of-view cornification can be attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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